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- Ship-Wright. 


Þ piainty and Demonſtratively Teaching 


* the Woorrions uſed by Experi- 
enced Ship-Wrigbts, according to their 


Cuſtame of Building z both Geomes+ 
trically and Arithmetically performed, 


To which is added , 


ſereen Propoſitions in Geomeiry, the 
uſe of a Diagonall SCALE, to draw a 
Draught, with the Making,Graduatiog, 


or Marking of a Bead of Molds, 
and mn the _ ho Extra- 
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He Matter contained in thzs 
Treatiſe, is written onely 
for the good and profit of 
my Country men, who are ſtill 
in that capacity that once I 
my ſelf was ; that is, igno- 
rant of what they ſhould 

know in their Trades , and deſire Inſtruction ; not 

that I preſume to teach thoſe long experienced 

Ship-Wrights, whoſe a&ons hatb declared their 

Abilities to the whole World, in their Building of 

ſo Gallant, and Serwiceable a Fleet of Ships, as 

at preſent bis Majefty, the King of England, is 
furniſhed withall, no King having the lhe, either 
for Offence, or Defence : yet their knowledge they 
defire to keep to themſelves, or at leaſt anrong ſo 
ſmall a number as they can, for although ſome 
of them have many Servants , and by Indenture 


A 2 CF 


To the Reader. 


CI ſuppoſe) bound to Teach them all alike 1bt 
ſame Art and Myſtery that be himſelf ſeth ; Yet 
it may be be« may Teach ſome one , and the, reſt 
muſt be kept ignorant,ſo that thoſe Ship-Wrighes, 
although bred by ſuch knowing Men, yet they are 
able to teach their Servants nothing, more then to 
Hew, or Dub, to Fay a Piece when it is Moulded 
to bis place aſsigned, or the like : but if occaſion 
require, that the greateſt part of theſe Men, by be- 
ing Carpenters of Ships, or the like, may be remo« 
ved from England to Virgiaia, or New-England, 
or the like Conntryes, where 1 imber is plenty for 
their uſe,yet through their ignorance, they durſt not 
undertake ſuch a Work, : For their foe? I bawe 
written this Book, wherein the Reader ſball finde 
inſtructions ſufficient for Moulding of -any Sap, or 
Veſlell whatever, with the Mafting of them , 
drawing of Draughts, and all in a very plain and 
exat Method , which I am confident wall be un- 
derſtood by the meaneſt capacities, if they can but 
read Engliſh, and have the benefit of a little A- 
rithmetick, as Adition, Subſtrattion, Multiplica- 
tion, Diviſion : be diligent, aud 1 ſball be thereby 
inconragedif need be,to belp thee farther in the Art. 


Farewell, 
Thy Friend, 


E dnwund Buſhnell. 
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» Advertiſement. 
F any Gentleman, ftudious in the Mathema- 
ticks, have, or ſhall have occaſion for [n- 
ſtruments thereunto belonging, they may 
be furniſhed with all forts, uſcfull both for 
Sea or Land, either in Braſs, or Wood, by Wal- 
ter Hayes, at the Croſs-Daggers in Moore- Fields, 
next door to the Popes-Head Tavern; where 
they may have all forts of Maps, Globes, and 
Mathematicall Paper , Carpenters Rules, Poſt 
and Pocket-Dyalls for any Latitude, Steel Let- 
ters, Figures, Signes, Planets, or AſpeRts, at rea« 
lonable Rates. 
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CHAP. 1. 
Of Geometricall Problemes. uy 


Efore we proceed to draw the Draughtof 
any Ship or Veſſel, itwill be neceſſary to 
be acquainted with ſome terms in Geometyy: 
as to know whata Point and a Line mean- 
eth, which every Book treating of Geome- 
try plainly reacheth , and thercfore we ſhall 
paſſe that by, ſuppoſing that none will endeavour to ſtudy 
the Art of a Ship-wright, that is ignorant of theſe things;and 
thercfore leaving theſe Definitions, 1 will proceed to ſome 
Geometrical Problemes neceſlary to this Art. 6 


B PROB, 
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x £-z We * 
How to draw @ Parallel Line, 


| pars lines are fuchlines as-are cquidiſtant one from 
another in all parrs, and are thus drawn. Draw a 

line of what length you pleaſe, 
aaa ——-. (according to your occaſion) as 


by ae Ws " Þ *  thelineAB, then openthecom- 
PR | paſſesto what diſtance you pleas, 
A .B or as your occalions require, and 


ſet one foot of the compaſles 
towards one end of the given line, as at A, with the 
other foot make a picce of an arch ofa circle, over or under 
the givenline, as the arch C, keeping the compaſles then ar 
the Bo diſtance, make ſuch another arch rowardsthe other 
end of thsline , ſetring one foortin-B, and with the other 
deſcribethe arch D, then laying a Ruler to the outſide of 
theſe two arches, ſo that it may exa&tly touch them , draw 
the line CD, which will bz parallel to the givenline AB, or 
equidiſtant, for ſo (ignifierh the word Parallel , to be of c- 
qua[diſtance, 


PROBI. 2. / 
How to ere& a Perpendicular , from a poijtt in a 
right line given, FAOREYL 


Er there be a point given inthe line AB, as the point C, 
whereon to raiſe a perpendicular. - 

Sct one foot of the compailes in the given point C, and 
opgn them to what diſtance you pleaſe, as to the point E, 
make a litcle markar E, and Keeping the compaſles ar the 
ſamC 
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The Compleat Ship-wright. 3 
ſame diſtatice,turn them about,and make a mark at the point 
F, in the line AB: Then remove the 
compaſles to one of thoſe marks at E 
or F, and ſcting one foot faſt therein, p T 
as atthepointF, open the other foot 
wider, and therewith draw a {mall | 
arch over the point C, as the arch D, | 
then keeping the compaſles at the Wren, 
ſame diſtance, remoye them to E, and ſcting onefoot in E, 
with the other foot draw another little arch {oas to croſle 
the former arch in the point D, through the crofling of 

theſe twoarches. A D, draw a line tothe given point C, as 
the line D C, which ſhall be perpendicularto the line AB. 

Diverſe other wayes there are to raiſe a-pet pendicular, 
which I ſhall leave to the farther practice of ſuch as 
deſire diverſity of wayes, and rocecd to the rai- 
ling ofa Pexpendicularonthe end of a linc. 


F 
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”A.ODL 0% | 
Toraiſe a Perpendicular on the end of tne. 


Þ aline at pleaſure, or according to your worke, as 
the line A B : On the end thereof asat B, (ct one foot 
ot the Compaſles , and open them to what wideneſle you 
pleaſe, asro C, and keeping faſt 


one foot ar B, pitch one foot by AE 
adventurein C, then keeping one Fa 
foot of the compaſſes in C, andat - 

the ſame diſtance, remove the foot A < 

that was in B, to the point D inthe D B 


leAB: then (keeping the com- 
pales ſtilat the ſame diſtance) lay a rulerto the points D and 
B 2 C 
2 


4 The Compleat Ship-wright. 
C,& with your compaſſes ſet off the diſtance from Cto E: 
Laſtly, draw the line E B, which will be perpendicular or 
ſquare tothe end of the giyen line A B. 
There are othex wayes to cffeR this , which I ſhall leave 
to farther praRice of the learner, this being the 
propereſt for our purpoſe. 


PROB. 4. , 
From a Point given, to let fall a Perpendicular 
#pan a Line given. 


[3 Rom thepoint C,lert it be required'to let fall a perpen- 
| dicular upon the line A B, proceed thus : Fix one foot 
of the compaſles in the point C, and open them to a greater 
diſtance then juſt to rhe line A B, and make with the ſame 
extent the two marks-E and F, in 

C the given line AB, then divide 

| the diſtance betweene the two 
points E and F into two equall 
% parts in the point D,.then lay a 
Ruler to the given point C ,- and 

to the point D, and draw the line 


=E E- CD, whichwill be perpendicular 
——_—— We _ to the given line A B. 
CHAP. It 


Of your SCALE. 


Eing perfe@ in the raiGn; and letting fall'of perpen- 
3 diculars, and in the drawing ct Parallel lines, you 
may proceedto draught : ut firſt I will untold unto 

; you 


—_—_— a re — 


" ſuchaheightberween the Decks, «j— c 


The Compleat Ship-wright, 


you the uſe of a Diagonall Scale 7 OR 


of Inches and Feet , whoſe uſe is LET 


to repreſenta foot meaſure, or a " 

Ruleſo ſmall, that a Ship of 100 i = —_ SA. 

foot by the Keel, may be demon- | 

med on a common ſheet of pa» = — 

per, reallyand truly robe ſoma- | | 

ny foot longs and ſo many foot »----- 
f ſu 


broad, of ſuch a depth, and of 


And therein, the firſt thing to be | | | 

confidered is, the length of the +: .. © 

platform , andot the Veſſel you |! | | | 

intend to demonſtrate, to the end ..._.'_. _—_ 
| 


| | = 
ou, may make your Scale as | | | 
argeas you cans becauſe the lar- «'--!.../._. K 


ger the Scale is, the larger will | | | | 
the draught be,and {o the meaſure <.. | R ByZ 
of the demonſtration will be the 6 
larger, and morecaſic tountold, . 

The Scale adjoyning confiſteth- | ; | | 
(as you lee) of 12 fect inall, 1s ._|__: | 
thereof are marked with fizures 
downwards,beginning at 1,2,3,4 
and ſo to 11 : the firit attherop 
1s ſub-divided into inches by di- 
agonal lines , as the diſtance bc- 
tween the firſt line of the Scale and the firſt diagonal lire is 
one inch, the ſecond is 2, and the third ; inches, and ſo to 
Six, The way to demonſtrate the Scale, you 1:c, is very 
caſie : Draw Seven lines parallel to cach other, and cf 
what length you pleaſe, to retain what number of Feet you 
plcaſe, thea beginning ar the top, (ct oft withth: compalles 
12e 


” 
»- 


6 The Compleat Ship-wtight. 

the length of your Feer both allow and aloft, then draw 
lines thwart the parallel lines, to every foot of the Scale, 
and ſce numbers to them, beginning at the ſecond fot 1, 
andto the third 23-ro the fourth 3; and fo forward, leay- 
ing the firſt Foot to be divided into Inches by rhe Diago- 
nall lincs, as you ſce inthe foregoing Scale, 


EC CNY 
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CHA P. 11. 
(Concerning, the drawing your Draught 
1p0n Paper. 


i Aving fitted your Scale ready, draw a line to repre- 


— 


ſent the Keele of the Ship, as you ſce in the draught 

following of 60 fout long by the Keele, and 20 
foot broad : the ſtreight line that, repreſenteth the Keele is 
marked with AB. Thendrawa line underneath of equall 
length to ſiggte the bottome of the Keele, Then next 
you may proceedtothe Stern-poſt, as the line A C will ftg- 
nifie the forcſide or the inſide thereof, racking the one 
quartcr of his lengthafr, and for the lengrh of the Stern-poſt 
it muſtbe directed to the built of the Ship, as whether ſhe 
be tobe a decp Ship or a ſhallow Ship, ſo that the draught 
of the watcr ought to be reſpected farſt , and then the lying 
of the Ports for the convenience of Ordnance, for that the 
upper tranſome of the Butrock, commonly is juſt undcr 
the Gun- Room ports,to the upper edge of the {aid tranſome 
weunderſtand rhe length of the Stern-poſt, although it the 
Stern-poſt were continued to the height of the Tiller , and 
another Tranſome tard there for the Tiller to run on , it 
would ſtcady the quarters of the Veſlel very much, and do 
good [ervice. 
The 


The Compleat Ship-wright. ; 

The Stern-poſt being drawn, we may proceed to draw 
the Stem, which in the following Draught is not ſo much 
racked as was the old proportion of Exg/and', which was the 
whole breadth of the Ship, for then it (ſhould be 20 foor, 
but it is nomorethen 15 foot , juſt } of the breadth, for 
roo muchracke with the Stem doth a great deale of damage 
roany Ship, it we conſider that in this {mall Veſſel, had we 
given 5 foot more Racke, allthe weight of rhe Ships Head, 
and Boltſpreet, Foremaſt, Manger, Halſps, Bre(t-hooks 
aloft, had been ſo much farther forward, where there would 
have been want of Bodie to lift it.ſo that it muſt of necel- 
ſity be detriment to the Veſlel when (he (aileth againſta head 
ſea, and a great ſtrainto her, Now itwill be very good to 
ſpend as much of this racke as we can under the watey, for it 
will help the Ship to keepe a good Winde, by giving her 
ſomething more Body inthe water, 

Nextdraw the Water-line, inthe following draught ſig- 
nified by the pricked line, it is drawn to 9 foor heighr 
atore, and to 10 ſoot height abatt from the upper edge of 
the Keele, and higher abafr then atorc, for the moſt Ships 
faile by the Sterne, and alſo for that the Guns ſhoul4 lic 
ſomething higher abatt then afore from the warcr. 

Then proceed to hanging of the Waals, and here you [ce 
the lower Waalle drawne trom the head of the Sterne-poſt, 
to —_—_— itſhould lic againſt the end of the-Tranſome, 
that the Tranſcme' Knees might be bolted to the Waals 
withour board to one foot and an halfe under the Wartcr- 
line, a little before the middle of the Water line, andat 9 
tot high on the Stem, and the next Waale parallel ro rhe 
lower -Waale,one foot and an half aſunder, {o that the upper 
Waale will lie juſt at the waters edge , inthe mid-{hips, the 
upper edge of the Gun-deck will lie one foor aboye che 
watcr linc abatt, and halfe a foot aboye watcr 01 the Stem ; 


{0 , 


B- | - The Compleat Ship-wright. 
{5 then letting the lower fell ofthe Ports be two foot from 
theGun.deeks.the lower edge of the Ports wil be three foot 


ſrom the water abaft, and two foot and an halfe afore, inthe 
middle of the Gun-deck 2 foot 9 inches, ſufficient for ſo.” 
{mall a Veſlel, agreater Veſſel would require to have the: 
Gur $ lomerting Farce from the water, then it another” 
Waale be required , firſt ſet off the Ports in their places, 

that the Waale may ly abovethe Ports, or elſe he wouldbe? 


| 


| 
| 


cut with the ports in pieces, the upper Deck with beighe: | 


reſpeRing the bigneſle of the Ship, having reſpe& tonot 0- 
ver building ſmall Ships, to damage their bearing of Sail. 
Then for the Head, the length of the Knee would be two 
thirds of the breadth, ſo then the Knee of the Head in this 
Draught will be 12 foot 8 inches long, and for his place, 
as low as conveniently he can, provided that the Rails of the 


Head, fall not fowl of the halſhols , becauſc that in placing | 


of the Knee low, giveth room to round the Head, an 

ſtcevc it to content : The place of the Knee will be at, or 
very necr,the upper Wzal,the upper edge ofthe Knee againſt 
the upper cige of the uper harping, which will be very well 
for the lower Checks of the head tobefaced againſt, for by 


that means they wil be elear of any Seame to avoid Leaks | 


ings, and will very well bolt the end of the harping, if a 
Breſt-hook befaſtnedalſo within board againſt them , will 


very well faſten all rogether. 


Thenfor the ſtecving of him , and rounding the Knee, a- | 


regard muſt be hadrothe lying of the Boltſpreet, leaving 
room cnoughfor the Lyon and Scrowl under the Boltſprir, 
Thcenfor the rounding of the Rails, round them moſt ar 
the aftcr cnds. 

For the heights berween Decks and Stecridge, Cabine, 
Fore-Caſtle, thoſe heights are commonly mentioned in 
contract by the Miſtec or Owners building, 

CHAP, 


. , 
. . + +» £2, It S = 
**#*##u# £37 ©®*®* 4 : 
4 LET.” DS > 
- LETT”. .* * ” = - 
OSS SST 44464 4aus%s EASE 4 A > 
k ——————— + ET PPP 

SE 4+ +++ 7 7 7 OOO ——————_—— 

— 
— be — 

: 
A — 


[Triage DELISD = Bn 7 | | 
a hk lk 2 9 9 


Fs . 
- ” 


- 


$1 


_- Place this Drang 


Wi] 


” 


= EE ata 


—— 


__y — _—. th 
— 


LL A644. LS = 
_@Gr@@©@CtrCeCcoCoO_@@@culoo c v2710dÞyaQ0/lelÞl  aLAEAMECNNEAEN EE ESE LE EEE EEE ESE. OO EU EE TEE. 


: ſlr: Oompliar 'Ship-@r PEA 


"1 4 3 ; 6 ; 1 £ 
FO 4 Go — — b 4 —_— — _— TT * kd _ 
«a5 | Try 4 =remrrt AT T3 : , #4 


"> R9 1% a. 


Sheving X Ss to ſweepe ont the 
Bend of Monlds upon a Flat. 


Irſt, draw a line, as the line A B, then in the mid- 
FE dle thereof, as ar the point C, el forks 
cular, as is the line M, perpendi to the 
line A B; then ſcr off the halfe breadth, on citherx fide, 
at the Points AB, and draw the two lines I A, and 
KB, Is to CD, ſignifying the breadth of the 
Veſſe 20 foot z thendraw the SR EF, —_— 
ſignifying the breadth of rhe Floare thwart peo 
Footz more then 9ne-third part of the breadth, which 
was formerly an old Proportion ; ſo that according 
tothar it ſhould have been bur 6 Foot $ Inches. 
FR any may do as they pleaſe, give more or leſs; 
udgment is , rather more then leſs: far, that ic 
Ars a Veſlell to carry more in Burden, and.I 
ceive it may, if it be well ended forward, Ir will oe 
damage the Sayling: I alſo think, ir doth ſtiffen a Vel- 
ſe]} 6n this: accourits '» Oar Eagiſh Veſlells have been 
uſed ro have their breadth = at'the height of the 
Halle Btodrh, rheri6bſervitg bread fore 
of the Hoare Thwwrt RY it maketh the Veſſells 
dy to' be very neare #' Circle, as is a Cask, which- cau- 
feth fuch Veſſells to be eafieto flew in'the Water; ' yet 
{would notexceed neither, or rum into extreams Here- 
iti, "bor wer© ts make2'Veffell (iff, I wolild chat 


& the 
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the Halfe Breadth be more then the draughe of Water, 
which caufeth that the Body be in the Wa- 
ter, and will not Slew ſocalily. Nowto A 
the Sides under Water, I draw the Diagenall lines DA, 

| _ Y 


s ® V 
Sos © ” NAD MD. 
"a HS £ * 
- 


14 ” 


21 


10d DB; then Edivide the Dlegendall lines imo g art > 

and (ct-off 2 of, them from the Corners A and B, © 

the; poiats, <,/'then 1 ſer off, the Dead Rit which® 
nches , One > brea 


Inch to,a;Foor, for halfe thu 
rep! in the Figwe abovegby the little line paral- 
lel-ro-F-G-; from which Dead Riſing, take with the 
Compile the- Diſtance that will drawa piece of an 
AHach 


| 


{ ©9.e5; and: fqas, ons fgor of the Compal 


ſes ftand in the line EF, od exe ranch ths. pak 
ar the Dead-Riſing , at f or g, and touch allo the 
points e , over which poine falls at ©, in EF, or © 
in H G, wherewith I deſcribe the Arch « F,or e G» 
which is by the Scale in the 4 Foot 8 Inches : 
then for the other part of the Side upwards, ſeek tor a 
Point in che br line 1K, at which, if one foot of 
the Compaſſes be ſet, and the other foot opened to the 
Extreame Breadth, will alſo draw, or ſfignifiegn Arch 
to meer with the other. Lower Arch, on che 
line at e, which is at the points @ and @; thus the 
point ©, between D and K, neere H, Sweepeth the 
contrary Side I e, and ſothe point ©, between DI, 
neere E, Sweeperh the contrary fide at K; extend the 
ſame Sweepe alſq above. the Breadth line above VVa- 
ter 3 or 4 Foot, the length of this Sweepe is 12 Foot 
9 Irches : then ſer off the Tumbling Home, at-the 
Height of the two firſt Haanſes, at the Maine Maſtand 
pang ta Ret aloe, —_— 

id 2 Narrowing , at the points 's v, till it 
break off on the back of the Sweep,on cither ſide. This 
kinde of Demonſtration I conceive moſt ſuitable ro 
our gp ps. una of drithmerieall Works I could 
have cited ways , but I Judge this way ſuffici- 
Ent, 


bs 


X Ss > 
» | : A 
<4 at 1 
a>»% oF 3 
” -- : — . F X ; —_ * ; , . 1! 4 Ss 
- T2217: 6 . Fy as ” - vet b þ4 s 4 341 l 
. F280 FS 7 - 


= 
a > 


” th m - + +3 TY ”” 'Y —_ 
TE. : '” .v 4 % # 
C H A P, Y, ; 


The Deſcription | of. "thi" ng 
and Res 


' 
" - G ' 


1: Lanes aftward on., | 

on ;' with the Narrowing Lines, 

aid Lines of Breadthi: «fs al: 

' fo the Narrowing Lines at the 
top of the Timbers. 


Raw a Hanging lineon the Draught, from the 
D Keele,from themiddleof the Kede ro the height- 
ofthe Vyarer line, on the Poſt which will be the 
Riſing line, asthe line-D B;; this ine DE is fuppoſed tg 
be: ſweepr, or drawn by a- Semidiamerer of a Circle, 
extended-on a Perpendicular raiſed at the point E,'for 
if it be-ſhoreer then ſuch a Sem/d/amerer-of rhe true Cir. 
che; it will make 2 fullerline then ir ſhould be, and 
muſt -naebe (© long, or elſe it will make a breach at the 
beginoingof the line; this, if che Centre be fappoſed 
to be Abaft ſuch a Perpendicular , that ſhould draw a 
Rifing line Abaft , I ſay, that it will ſhorten the Riſing 
line, and make it fuller then it ſhould be ; or then it it - 
be farther forward, it will be ſtraighter then a Circle, 
and alſobe a breach at the beginning of the Rifing line ; 
qhepefary it ſhould be a Circle, I ſay, whoſe Sem/diame. 
ter will be on the Perpendicular line, at the beginning 
of any ſuch Riſing line, on the Heele, cither Afoare, or 
Abafr, 


Nw 
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Abaft, and the, like oughe to be for all other-crooked® 


lines, as the narrowing lines Abaft, or Afoare, or at" 
the Narrowing of the Floare, or other Circular lines , 
as Hanging of Waals , and the like z the way whereof 
E ſhall deſcribe, to finde the lengths of allfuch Sweeps 
by Avrithmetick; as.alſo the truce Riſing, Narrowing 
od any Timber; according to exact peecesef Circles, 
very uſctull for the ſetting of Bows , to trie whether 
”s hang to a-true Sweepe or no: Iſhall demonſtrate 
it, 1 ſay, in the following diſcourſe , and in this place 
end what I intend to ſay. For Demonſtrationthen, At 
L of the Keele forward 1 draw a Riſing line forward 
ro the height of the Waterline, forward on the Stemm, 
as. you ſce the line 0 p; and the little line , between 
two lines parallel to the inſide of the Keele , 
marked Eo, is the dead riſing 4 inches high, as inthe 
bend of Moulds it is parallel ro F G, the height of the 
breadch from the Mid-Ship forward is the lower Edge 
of the upper: Waale ;- butafterward on itis the pricked* 
line, between the Water line and the lower Waale, on 
the Poſts. which runneth forward to the edge of the 
Waale, and hath Figures ſer to it, to fignifie the places 
of the Timbers 'marked 1, 2, 34,5, 10 15:; as ycuſce 
anſwers to the: Figures on tbe Keele: and the Letters 
ſet to forward on, (ignifze rhe places. oF the Timbers 
torward, marked /A BCD to L, inthe middle of the 
Veſſel : the places marked with a Cipher fignific the 
Flats, which have onely Dead rifing, although they” 
ought to. have, ſome of them, fometbing. more Dead 
rilipg then each other ; and thoſe that have teaſtzto be 
placed in the middle of the reſt; that ſo there be no 
Clings in the Buldge, ry it have allo alittle Hang: 
% - ing.. 
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ing in it, it will ſeemethefairer: Then I draw a ftraight 

line, parallel to the bottomeof the Keele, as is the line 

F G, parallel tothe line A B, the Keele, and diſtant ro 

foot by rhe Scale, which 'is the halfe breadth of the 

Veſlcll; for this line ſignificth a line ſtretched from the 

middle of the Srerne-Poſt ro the middle of the Stem, 
called by Ship-wrighter , a Ram-line : Parallel to this 
Middle (oe I draw another line ſtraight, marked #m, 
and is 4 foot aſunder from the Middle line, to fignific 
the length of the Floare thwartſhips, as in the 
Bend of Moulds EF is diſtant from D C 4 Foote: 
then I draw a Crooked line Abaft, within this line »#v, 
to ſignifi the narrowing of the Floare, to bring, or 
forme the Veſſells way Abaſt, asyou ſee the line / k; 

Abaft and Afoare it is opreſeinid by the line /o; then 
here in this Draught Idraw a Sweepe, ora picce of a 
Circle, from the point G, the marke of the Timber 
Gz on the Keele, to the halfe breadth of the Stemm, 
tothe point G on the Stemm, ſignifying the Sweep of 
the Harping, and is Sweept by the breadth of the Veſ- 
{c}] 20 Foor; the picce of the Pricked Circle Abaft ar 
the Starne, which is drawn by a Centre on the line FG, 
is the length of the Tranſom thwart the Starne, as is 
the Arch FS, the length whereof is 8 Foot , which 
doubled is 16 Foot, for the wholeTength : which is £ 
of rhe breadth 20 Foor, the length of the Sweepe that 
{weepeth it is rhe length of the Starnpoſt to the bot- 
rome of rhe Keele x4 Foot >, then the Crooked line, 
from the end of the Tranſom, or from the point S, and 
toucheth the Keele at rhe point p : this Arch S p, is the 
narrowing line Abaft at the breadth, and the Crooked 
pricked line within the Keele, marked with TR, is a 
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Riſing line, to order a hollow Moulde by the Timbers, 
are at 2 Foot Timber and Roome, as you may 
fee by tbe Scale, the line drawne from the Poope to 
' the Foar-Caſtle, marked bythe ketters Y W, is aline 
ſignifying the breadth of the Veſſel}, at the ropof the 
, from the top of the Poope to rhe Fore-Ca- 
ſtle , the top of the Poop is in breadth 1@ Foot, 
halfe the breadrhat the beame , the uſe of this line is in 


or of the Moulds, to ſtedy the Head of the T 
Timber Mould, to find his breadth aloft. We 


CHAP. VL 
Shewing the Making and gradua- 
ting, , or mathing, of the Bend of 
Molds. 


Epaire to ſome Houſe that hath ſome Roome- 

R or other broad encugh to demonſtrate the 

- breadrhof the Veſlell, and height engugh for 
the top of the my 0a ry I of the Roome; or 
elſeif you cannot finde ſucha as; ns la 
boards together, or planks, that ma eno 
for buſineſs,as in the following Prim pe you ſos ; 
Firſt,a lon {quare made forthe breadthof be Veſle]!; 
as in the: following Figure 1/A B K: then-make the 
Moulds by their Sweepes, and make Sirmarks to them 
forthe laying of ther together in their rrue places,off 
firſt the Mould, for the Floare being- made; you may: 
make a Sirmarke by the line EK F,: onthe: head I 
ood oare- 
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;Floare Mould, and another on the foot of the Navill 
Timber Mould, at the ſame place, to ſignific, that thaſe 
rwo marks coy Apr they/are 9 Weir truc places, 
-and will compare {o whea any Timbersare Moldedby 
them : thoſt Sirmarks muſt alſo be marked off on the 
Timbers, and fo inputting the Timbers op inthe frame, 
a regard being had to compare: Sirmarks with Hir- 
mai ks, caoh'Timbet will gode his ownplace, and come 
:t0 his own breadths and givc the Veſlell that forme al- 
ligned her by your Draught, if it be wrough by it,and fo 
for all the other Moulds. 
In making your Moulds, that ow may be {maller 
.and ſmaller upwards, and not all of a bigneſs, you may 
meaſure the depth of the Side inthe Mid- Ships Cir- 
cular, as it goeth from the Keele to the rop of the Side, 
as here the Side, asit Rounderh, is 26 foot, andin depth 
at the Rounheads, or at the end ot che Floare, is one 
Foot, as m m; and atthe other end, at the headof rhe 
Timber is but halfe a Foot, asat ##, ſo then draw- 
ing twolines, as the lincs » m, repreſents the diminiſh- 
ing of the Moulds in thickneſs upwards, as thole ewo 
lines repreſenteth;;, as if you would fade che / thi 
of the Timbers at the breadrh,. takeyopr 2:Foot Rule, 
and meaſure the length from! the, end of the Floare ar 
the point F to 1, atthe breadth in the crooked body, 
and it is 11 Foot 9 Inches, figaificd at che Sirmarks 
there , thoſe rwo lines ſhew the thicknels ro be 9 Inches; 
and ſo thick ougin the Moulds tobe at the; breadth of 
the Veſſel | 
By this ph rage the Moulds being madg and Sic- 
marked tothe of the Veſſell, and muſt be 
marked, or ordexed, tofinde the decreale of her pwths 
Y 
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rallel to the Baſe, os Ground line-F G,as the line 3-33. 
7 Inches, from.it- rhen take the narrowing | of the: 
Floare with the Compaſſes off. 3 alſo, and it:is here 4 
Inch:s,(hewed by the little Spot, or Crafs,in the Ri 
line 3.3, then (ceking for the Narrowing atthe 
for Timber 3, rhere1s none that ſhewettrthat the 
eth rhe ſame breadth at 3 ſtill; zo Foot, bur ſeck'for 
height of the breadth,and it will lic higher ar. 3, then in. 
the Midſhips, by 6 Inches, ſignified by the little marke 
ia the line Al, a-hutke above I, atthe point 3; then 
for the breadth atropof the Side, findetharar the point 

, in the line V'W., dtawn to that end, andiyou will 
finde that it is narrower there by 2 Foor 7 I then 
at the breadth, or Tumbleth Home ,. fo much at the 
height, 24 Foot fignified by an Occult dark line, drawn 
from the topot the Poope tothe Foarcaſtle, to order. 
the height. of the Head:of the Toptimber Mould, an- 
{wering to the Narrowing of the ſame, at the line V. W; 
and this point for-3 falls at the lirtle Croſs Marke 3, in- 
the upper part of the figure: For the next Example we 
will ſet off on our orme the rifing-narrowings of 
Timber 6, and-6 riſethifrom the Keele x. foot 7 inches, . 
as you ſee the paral{gh; line. 6 6 for breadth, the fame 
ſtill at ehe breadth, burthe beight of the breadth is high- 
ct by ons foot, then at the Mid(hi pp by the mark 
at 6, in the line; at the/breadth, the umbling home, 1 
foot-7 inches-and-a halfe,, ar che height of 25 foor 4 
inches, atthy poink:6, and (© progeed of alithe reſt, be-! 
gingiog.ak@"c,, Hlypwaeme aft; ro the tahign Picces!; 
when; you have daopfi (all the. hoighee of Riggs, ner- 
rowings ofthe, Ffoare ,' aatrowings of the. Breadeh', 
weight of che Breadrh,, as the Breagths of the _ 
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-a04 alſo of the Head of the! Toptimber : Then at cach 
inv/of: the- Floare, ſtill ur peter. or CEE_ 
omefuch thing, 'as ſuppoſe we begin tere at 3, [tic 
one inthe Midifip linear 3, another in the lirtle Croſs, 
at the narrowing of the Floare at 3; another art the 
por ed Breadth at 3;' another ar the lirtle croſs , 
at the head of the Toptimber for 3 thenif you have a 
lower Futtocke Mould, and anupper futrocke Mould, 
otherwiſe a nayell Timber d, and a futtocke 
Mould, naile them together with-{mall Nailess. and 
lay the Sirmarks of the floare' Mould, and furtock 
Mould:to the Gimbler that ſtickerh-at the ſhortning of 
the floare for < aw meanes the floare Mould and 
futtock Mould is hauled downward : then makea mark 
at the croſs, inthe Midſhip line CD, ſetting to the 
marke of 3 for Timber-;3, which will be the ſhortni 
of the Floate ; thenbe ſure the Navell Timber Moulde 
touch the Gimbler art the breadth, and atthe narrowi 
of the floare, keeping the lower Sirmarkthereto; an 
make a marke on the Futtocke Mould , at the upper 
Gimbler, for the riſing alow lifteth up che Mouldshigh. 
er; and-if there be any Crofling at the foor of the 
Navell Timber, and Head of the Floare Mould, marke 
it, and fertothe marke z to it, that you may know to 
= them together again, and keepingirhe Futrocke 
ould faſt, lay to the Toptimber"Moulde- the breadrh 
Sirmarke of the Toptimber Moulde, to the Gimbler at 
the breadth, ſo have you no more Sirmarkes on the 
Toptimber Moulde bytone, and guide the headof him 
till aline frerched: from the Qrots, at-the headof the 


Toptimber, till ircomparerh witliche- ri of: the 
Toptimber Mould, then regard rhe ot the 
. 2 foot 


—_ —_ 


_— — — 
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furtocke, and marke it 


it, that laying thoſe markes 
tinde their own places agun 


Roome: 3, fake up the Moulds, and remove the | 


Gimblets to the next), as to: 6, here in! out Example, 
and ſtick the Gimblets at all che markes of 6, 'then 
lay down the Mouldes again, laying down the floare 
Moulde to the Sirmarke of 6, on the narrowing of 
6, and rethe Gimbler, ſticking on the Midlhip line 'of 
DC, ighton the fame line, atrhe: make 
3 marke on the floare: Monld, which will be:the nar- 
rowing- of the- floare ; then lay down rhe furrocke 
Mould, the Sirmarke on the foot to the Gimbler, on 
the narrowing, of the floare, and keeping the Mold to 
touch the Gimblers' at boeh make a marke for 
the breadth Sitrmarke 'at 6; on the futroke Mould, and 
ſet to. 6. then lay down the Toptimber Mould , the 
breadth Sirmarke thereof ro the Gimblet, ſticking ar 
the height of rhe breadrh, that" the backſide of the up- 
crend- nay randge taice, by a right line from the cxols. 
at the uper end gf the Toptimber ar 6, by the back of 
the Toprimber Mould, a ſtraight line may compare 
therewith; then keeping faſkrhe Mouldes fo till you 
have marked/the croſhng of. the foot of, rhe Toptim- 
ber Mould, bythe the futtocke, marke itonthe 
foot of the Toprimber Mould, and.ſert rothe markeot 
6, ſo that when you are in any. other place, as in the 
Woods. a hewing of a Frame, where you to: every 
ptice his. Timber; you-may be: able to lay your Moulde 


p -and moulkde it according to : 
We will ly down the taking of one bend of —_— 


moreaſte. 
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moreake , wherc the breadth is narrowed, as at Tim- 
ber xg» 4ake bis rifing off, and meaſure it bythe Scale , 
and it will be 6 foot 8 inches, which ſer off on your 
Platforme.,, and draw thereto a Parallel line, to the 
Ground line AB, as is the line 13 13, chen take of 
the nar of the floare, as at 13, itis 2 foot 2 in- 
ches ; {cr that off on the line 13, fromthe line EF, as 
at the little croſs thereon , then rake off the narrowing 
"_ of the Breadrh at 1 3, and it will be $ inches; draw 
therewith & little parallel line, parallel to TO, as is 
the parallel line x3 13,then feek the heighrofthe breadth, 
asat x2, it will be from the uper _ the Keele 12 
foot 3 inches, and croſles the parallel line, at'the low- 
er cnd of it, juſt then for the cumbling of the Top- 
timber it will be 3 foot inches, and atthe_ height of 
27 foot 7 inches, at the little Croſs 13 : Now tor the 
order of the hollow Mould, the little round piece of an 
Arch, in the Scegg of the Veſlell,, as it were, take off 
all che Rifings, = mark them (rhe Rifing Staffe, on- 
one cdge, that they may be known from the other Ri- 
fings ; 25 here, for Timber x3, rake oft. the hollow Ri- 
which will be ati foot 10 inches, {ct it off on the 
riſing Staff, at 1 toot 10 inches from one end, and rhe 
uſe of it will be in Mouldingyſeroffthe heightofthisho!-- 
low Riſing on the middle line of the Timber, when the 
Mouldes are laid to paſs, and ſtrike a line from this Ris 
fing, on the middle liney, untill it breakoff on the back 
of the Moulds, then lay rhe hollow Mould to the low- 
er part of the britch of the Timber ,. and' at-the halfe 
breadth. of the Keele, and ſo bear inthe other end till it 
juſt touch the ſireightline, made by the hollow Riſiog,. 
and.che back. of the Aoulds, and this m)ouldeth- the: 


lowcr: 
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lower part, or -britch of the Timber, and bringeth in 
the hollow very faire ; the ſame orders may beobſer. 
ved afoare, as abaft, on-the other ſideof the Moulds, 
' and marked withletters,to beknown from them abaſt : 
Ther'for-ctheeheight of your Waals, you may marke-a | 
marke;at every third or fourth Timbers, which you re- 
ſolve to make frame Timbers ; 1 ſay, you may make a 
marke at everythird or fourth Timber, for iphe 
of rhe upper edge, or loweredge of the Waale, and ſo 
bring on the Waale fair by thoſe markes on the one fide, 
and with a level finde the height of the other ſide by 
the former, 

Now I have briefly touched the Demonſtration of a 
Ship, by ProjeRion,I ſhall now come to an 4rithmeticall 
way, farr ſurpaſſing any Demonſttationtor exaQneſs. 


CHAP, VI. 
Arithmeticall#ſhewing hoy to fr ame 
the body of a Ship by Segments 
of (itcles : being a true way to 
examine the truthof a Bow. 


Er AB repreſent the length of a Riſing line 12 
foot long, or 144 inches, the 144 


height whereof letbe B C, 5 144 
foot , or 60 inches, to finde the fide 576 
D E,or D A,-the- radius of the circle 576 

AC, whereto A D is the Semidia- ' 194 __ 
meter ; multiply the fide AB 144in- 20736 
ches in it ſelf, and ſo cometh 2 07 36, which ſum di- 
vide 
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vide by the fide B C, the height of the riſing 60 inches, . 
and ſocometh 345 , and £4, whichis 
abreviated *; unto this 345 4 muſtbe + 4(3 
added again the height of the Riſing, 472 6(345 
the ſide B e;60,which make 405 *ofan g&290 
inch, which is the whole Diameter of &6 
the Circle, the half whereof is 2vu2 4 
inches, and ſomerhing more, near }, therefore we will 
avoide the fraction ,. and-account ir 203, inches , or 
16 foot” 11. inches, which is the length of the 
Sweep,.or the fide DE, andſo in al Sweeps 
given whatſoever ;: the Rule is generall,andholds rruc 
in all things : as to finde the Sweepe at once, that will 
round any.Beame, or other piece. of Tiraber that is to - 
be Sweept; remembring, that if it beaBeamec, you are 
to finde the Sweepe you take but rhe half of his length. 
Example, As it the Beame be 30 footin length, and 1 
to round one foot, you muſt Work by.15, the halfe 
length- of the Became, and turne 15 foot into -inches, 
by multiplying-15 by 124 ſo cometh 180 inches : -re- - 
member the length- of the Riſing/line, if ir be to finde. 
" the ji muſt be mukiplied by it ſelfe, or the halfe 
length of tht Timber muſt be Mulrtiplicd in it ſelfe, as - 
180 by 180, ſo cometh 42400, which muſt be divided 
by 12. the rounding,. cometh in the quotient +2700, 
to. which muſt be added the 12 again, the-rounding-. 
of the piece, and fo it is 2712 the. whole Circle, th: 
halfe of this 2712 is 1356 for the length of the Sweep, 
and ſoin altorher matters where the Sweepe. is.requi- 
red.: This I read in Mr. Guniers Book, where he calls ir 
the halfe Chord,being given,andthe Verſed fine,tofinde 
the Diameter, and Semidiamatr of the circle thereto be- 
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longing:Now this balf Chord in our Work is the length 
of the Riſingline,and the height ofthe Riſing on the Poſt 
is that in our Work, which he repreſents by thename of 
the Verſed ſme ,; where, remember to, multiply the 
length of the Riſing line by itſelf, if it be a Riling line, 

divide by the Height of the Riſing, and tothe di- 
viſion add again the height of the Riſing, ſo have you 
alwayes the whole Circle, divide-it by 2, ſo have you 
the lengthof the Sweepe. 


Example in the Draught foregoing. 


Where the lengthof the Riſing line is from the point 
E, tothe point 4, 32 foot ; and halt the height thereof is 
the line D Z, 10 foot : turne both Sumams into inches, 
as > foot multiplyed by 12 produ- 
ceth, adding the ; foot dim) wr 390 
inches length for the Riſing line : then 390 - 
turn the height of the Riſing into in- 
<hes, as 10 foot multiplied by 12, pro- «ha 
duceth 120 inches, from which 4 in- _ 37 iS 
ches muſt be ſubſtraced, becauſe of rhe WOE + 
dead Riſing is 4 inches, ſo then the x52108 

815 4 5 

height is 116 inches: Now multiply _ 
thelengrh 390 inches by it ſelf, 390 maketh 15 2 100, 

This Multiplication of the ſurmm 
152100, muſt be divided by 116 in- 
ches, the -hcight of the Riting, and 226 
ſocometh inthe quotient of the de= , ; p - 
viſion 1311 inches ; unto this 2311 +» g2xce(1;rr 
inches, muſtbe addedthe 116 inches, 2x6 666 
the height of the Riſing 7; 5, and 22x 
it maketh 1427, which is the whole nd 

E 


XX2 
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Circle : divide itby 2, to finderhe half 
of it, ſo have you in the quotient 5r3- '- 1 
inches 3 inch for the length of the 427 (713 
wt en divided by x2,to bring it = & 
into feer, maketh 59 feet, 5 inches and 
a halfe', and ſo for, all other Circular lines whatever, 
when the length is known, and the rounding of them 
alſo known; as for the hanging of Waals, the height 
of them known in the Midſhips from the Keele, ſub. 
ſtrated from the height, at the Poſt, and that will be 
the hanging of them, which is the fame with'the heighe 
of the Rifing line on the Poſt, inthe 4x/rhmerical Work, 
and is the ſame with the Verſed fine in Geomeryy ; theſe I 
thitik Examples ſufficient, to ſfignifie the Conſtrution 
of this way of eng os 1 ty 

It followeth now that | ſhew the manner of finding 
the Riſmgs of Timbers. by Arithmerih allo. 


To finde the Riſing of the line '& E, in 
the Figure foregoing. 


The Sweepe being firſt found to be as before 204 in- 
ches, as the {ide DE fignifieth, then there is known 
the fide E G, 10$ inches; now.theſe two (ides-being. 
given, we are to finde the third fide D G , fo here is 
made _ Angled Triangle, two ſides thereot are 

de a third, which to do, procced thus ; Mul- 


given to 


tiply the ewo ſides given by themſelves, and fubſiraRt 
the Multiplication of the ſhorteſt fide, from the Mul- 
tiplication made of the other fides, and extra the 
ſquare Root of the remaindex, ſo have you the third 
fide {ought for. 


Example 
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Example in the following Triang/e. 


A 


10 forte or i290 vnoher - 


— gs 77 DC, 12 foot, which is 144 inches 3 


C 10 foot, otherwiſe 144 


Rn to finde the fide D A, 144 


ultipl 
which ks 
multiply 
ly 


_ 


anttiply the 
Dh oomothinebe 
which muſt be fub{ 


the ide given, pe 7 rapypn | 5 7 5 
EET 25 


$. r44 

hes 20736 
the other fide AC. 120alſoby 120 
onent 14400, 120 
from the 0- 0 00 
you ſee, focometh 2 4 © 
97cm which the hy + Ab 
be extracted, cab 1 44 ©® 


otient 63 


proc ure of the ſquare root, 207 36 


14499 


E 2 which 
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which is 79 inches, and almoſt another 

by the Fraction, that is 6 foot , and very $595 

near 8 inches, X47 n 
Nate, Theſe Demonſtrations, this and # 2 3 6(79: 

the former ,%are laid-down by the firſt 24 

Scale, made to ſhewthe Demonſtration 

of a Scalc in this Book, at the beginning. 


Another Exempls. 
203 


So inthe laſt Figure foregoing but one, 203 
the fide D E, 203 inches, which ſquared, & $09 
er multiplied in itſelf, is 41 209, 000 


o6 
1209 


108 

Then the other. fide G E,71 08; multi-, 108 

licd in it ſelfe, which is ſquariog of it , $63 
12664, 4s you ſee,” © "000: 

4 (| 1166 4 


Which ſubſtrated fromthe other mul- , 1409 
tiplication ,, as 1 1664, ſubſtraſted from 1x 55 4 
41 209, reſteth 9545, Cie lore dotex- ren 
wacted from it, or the ſide of the greaceſt 295 4 5 
ſquare that can be taken from the fubftra- 
ion being found, is 171, and4; which ' 

171 2,,, {ubſtrated* from 203 , the 756008 
lengrh of. the Sweepe' for-one'fide;"is al- a $A9V7 
wayes the Jepget, of rh Sweeps, reſterh "20 1, 
31 inches x, forthe Rifing of "the line EF, 


andthe like for any other Riſing, 


Another 


Another Example. 


As at the place K I, the Rifi 
the fide DI is as DE, 203 inches. 
Note , Thee the Sw 

wayes is one of 


when you have ſquared,note in a piece 
of Paper by it felt, where you;may al- 
wayes ſce what it is, {6 that in the 
fokog of Rifings, after the Sweepe 
is found , all you have to do, is to 
know how many feer, or inches, rhe 
Timber you fcek for is removed from 
the beginning, or foot of the Riſing 
line, which is the ſecond fide, and in 
this third Example it is 1 1 foot, or 132 
inches K1, 
line A, which ſquared, is 17424, 
which muſt be ſubſtrated from the 
ſquare made of Radius, which in the 
other example. is 41 209,and ſo reſteth 
23775 » from which extract the (ide 
of the Square; therein contained , 
and iris 154 inches and 3, which (ub- 
ſtraQed from thelengthof the Sweep, 
leaveth 48 inches for the Riſing, and 
+ inches, or 4 foot, and 4 of aninch, 


The Compleat Ship-wright. 


om the: foot. of the 


thereof is required, 


bw) 


being found, al- 


ſides, inthe finding the Riling of 
Timber, and is alwayes one of the numbers, which 


132 
132 


264 
396 
I'3 2 


1742 4: 


41209- 
I7424. 


Emma 


23773 


FO: 
x 3x69 


2X78 5(154; 
s T +» & © 


5 


and ſo much is the Riſing of the {aid Timber, 


* /Onc. Example in the Draught, The length of that 
Swcepe we found heretofore to be 71 ; inches, then we 
well. 


29' 
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will; ſcek to finde the Riſing for Timber 13, ſtanding - 
aft from the point E, or foot of the Rifing line 324 in- 
ches , theſe are the given Sides, then proceed ; ſquare 
the Semidiameter of the Sweepe 9134 lo it maketh 
ſquared 508363 ; then ſquare the diſtance of the Tim- 
ber 13, which is 324, and it maketh 104976; theſe 
ſubſtraced from the tormer figures, reſterh 4o3 387, 
the ſquare Root thereot is 635 z, nearcit, which ſlb- 
ſtrated from che Radius 713, refteth 77 inches and'4, 
that is 6foort 5 inches, which with 4 inches Dead Ri- 
ing, is6 foot 9 inches4 , andſo much is the Rifing of 
Timber 13 from the Keele. 

I (uppoſe theſe Examples are ſufficient to illuſtrate the 
rruth and plainneſs of this <Arithwerkall Work, forthe 
truth of ir; it hath this to ſay for it ſelf, thatir is the 
very exact truth ir ſelf: The great 0bjv#/ox may be, that 
many know not the way to Extra@the SquareRoor,and 
therefore cannot attainetothis W ork, by reaſon of char 
ler, or hinderance. 

To this I Anſwer, There are thany Books that will 
inſtruct thee in it, thatthou mayeſt buy, or borrow , bur 
to anſwer thee on I will briefly woes) ode 
ner of -ExtraRting the Square, not 
canſt performe Addition, Subſtration, Multiplication, 
And Divifion already. 


- 
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CHAP. VIE 
How to Extraft the Square Rovr. 


K's then that a ſquare m_ hath its (des 
| c every way, as are the ſides of 4, repre- 
eeed by :: pricks; and you fee hes oy 
way of all the 4 ſides it containeth 2, and fo 2 times 2, 
make 4, which is the ſquaring ofa number, ſo you ſee 
32: g pricks is a ſquare, or 9 is aſquarenumber, whole 

its 3, and 3 times 3 make 9, but 2 times 3.isnot a 

number, as you ſee :7:, being bur 2 one way, 

and the other way 3, that make bur 6, ſo then all the 
numbers berween yu 9,are not ſquare numbers: by 
the like reaſon, a ſquare , made of the Next ſquare 
number. 4 is 16, for 4. times 4 is-16, 
\ as bythe Pricks you may (ce it repre= 5:22 

ſeared here, every of the 4 fides con. ++: 
| taining. 4, make a ſquared number of- 
16, and allthe numbers that = ren ous : 6,452: 
times 4, Or 3 times 4,are not ſquares, vea fraction 
annexed as ſoalſoany number betwen 16-and 
25,arc not ſquares,as 4 times5,0r 2 times 5,0r 3 times 5, 
theſe are not ſquare numbers, but 5 
times 5 is a {quarednumber, and ma- 25:22 
keth 25, where note, that to ſquare a +: 5:5 
number, and to-cxtra@ the ſquare 
root, is two different things ; for when we ſay, to ſquare 
2-number, is to multiply it in it ſelf, or by it itſclfe Aud 
when 
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when we ſay, or ſpeake of a number ſquared, it is 2 
number multiplied in itſelf, but ro extractthe ſquare 
Root, is to finde ghe ſide of the ſquare in a number gj- 
ven, or the gxtrafted ſquare Root is the: ſquare Root 
found inany given number. 

Thus you may conceive of the Squares of 6, for 6 
times 6 make 36; 7 times 7 make 49; 


$ times $ make 64 9 times 9make 81; C1] x 

10 times 10 make 100: there is all 2] 4 

the ſquares made of the 9 Figures, cx- 3| 9 

preſſed by this little Table annexed,as 4/16 +» 

againſt cach Figure is the ſquare made |! x5 | z5 | 

of them , as 2 times 2 is 4, ſois qa- F 6 36 

gainſt 2, as you ſec. . 7149 
Now to extract the ſquare Root 8] 64 

from greater numbers, as from 144 9|81 

proceed thus, write downethe ſumme \, 10! 109 


given, as followeth, and make a quo- 
tient on the right hand, as you bs, 

then ſet pricks underevery other figure 1 4 4 ( 
beginning at the right hand, and ſee + + 

pricks towards the left hand, under 

every other figure, {o in this number 144, conliſting of 
3 figures, there is 2 pricks, and ſo many figures muſt the 
quotient conſiſt of z then begin at the left hand of the 
ſumm, and ſay, or enquire for the greateſt ſquare inthe 
figure, or figures, over tae firſt prick, 

at the lefthand,, which here is but z, © 

therefore =_ can take but 1,fort is x44 (t 
alwayes the Square, or Cube of x, * * 
therefore write x inthe quotient, and 


ſubſtra& that 1' from the 1 over the left hand prick, 
a 
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and Cancell ir, nothing reainipings write a Cipher 
-over it, as you ſ{ce, ſo have you one figure of the quott- 
-ent, then Jouble your figure found in. the quotient, 25 
2 times 1 is 2; write that 2 under, the figure between 
the next prickes, which is,xhe; Divifor Yor the lecond 
figure, then ſay, how many times 2 can 

4 in 4, over the Diviſor, I lay 2, , 00 
therefore I write 2, inthe quotient ,,,; 3,414 52 
ſaying, 2 times 2 is 4» which {ubſtract -.,.z-. , 
from the 4 over head ,,,Cancell the , ao 
Divifor, and the '4 over head, and write a Cipher 
over it, then ſquare the laſt figure found. in the quo- 
tient, ſaying, 2 times/2-is 4, which (ubſtraR from the 4 
over the prick, and To, reſtetho, therefore cancell the 
4, and write Ciphers over head , ſignifying , that the 
number given to finde the roote of, is a juſt ſquare 
| number, the roote or fide is 12, the proofe bereof is by 
Multiplication of the qaotient in,it ſelfgas 123 by 1.2 
make 144, which, if ir be the ſame with the ſumm  gi- 
ven tobe Extracted, it-is rightly done.;.if it do not a- 
Kree, it 1$ not true. 


Exampl e of attother Sam, 

Ler 625 be given to finde'the Square-Root of it-, 
write downthe ſurim, make aquorient, and ſet pricks 
under every other figure ; then enquire 
tor the greateſt ſquare in the figure, Z* 
over the pricke, ar the left hand k fay, #2502 
2 is the greateſt ſquare can be raken:' © *-* * | 
for 3 titnes 3 is 9, and herethe figure isburs , fo I write 

' 2 1n the quotient, and ſquare it, ſaying, a times 2 is 4, * 
taken from 6, ſo reſteth 2 ; I cacelithe 6,and write 2 
R " $0+4 F ” "td SYMITGAE 6 over 


: 
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over it, as you.ſee;, then double the fi- Sun” v 
gure in the quotient, faying,2 rimes 21s. 2 

4 ; this 4. is the ſecond-Diviſor, I write: 625 (> 

it berween the two next pricks, and ſay, : »4 « 

how many times 4;can Lhave m 223and' 

F knde 5 riunes;for 5 timesg is 20,taken 

from. 2 2,the figures over 4,ſo refteth 2; © = 

therefore 1 write $ in the quotient, and: #3 5 (25. 
ſaying, 5 times 4 make 264 therefore -*** 

I cancell the 4 Diviſor, andre 22, and: 

write z overhead; thenfquare the laſt _ _ 

fipure found; 5by 5 make: 25, taken 62 5 (35 
from 5 over head, refteth nothings/fo *, 4 © 

the number giyen js aſquar 

ASumm of $476, -givet-to finderhe neareſt Square- 
Root in' it, write downthe Surm, and make a quotient: 
_ x7 om _—_ + as fore [hew- | 
; lay, What 1s teſt"Square- - F 

inthe agures | hs reli prick» - 54.7.6 (7 

and 1 irtobe 7, for 7'timesy © * 

make 49, but 8. rimes 8 make 64, 10-roomuch, there... 
fore I write 7 inthe quotient; andrake 7 times: 7, that is- 
49 from 54,0 reſteths, which I write over theprick , 
and.Cancell the 5.and the 4; thenT double the Sigure in, 
the quotient, which maketh 14, for the Diviſfor, I wrne 
the firſt figure of the Diviſor, it there 

be more-then 4. under. the figure, be= = 

tween the rwo next pricks, and all'the- $7 
other: figures, in;their. glaces,. toward. 5 #9 © (74: 
the lefthand; theninquire. how many. =» 4 
_ times.can 4 betaken fromy5 pronto way; 


4 1 finde it may be takegy times ; Iwrite therefore 4, 
my 
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4 uotient, and {ay, 4 times 1 is 4, from 5; ſoreſt- 
CO Cancell —_—_ and the 5. and write over the 
5, then Iſay, 4 times 4 make 16, from 17 refieth.3 : I 
Cancdlthe 4 Diviſor, and wrize 1 over 7, and Cancell 
theother 21 and the 7; thenl ſquare the laft figure found, 
for ſo it muſt be at every prick, 4 umes - 

4 make 16, which I ſubſt:a@ from the ©? _ 

16 over the laſtprick, and ſo Lice no- a To 
thing remaineth, that ſheweth che fum 
given, tobe a juſt ſquarc ſumm, __ 


Example of another Sum. 


As if 528563 be givento findethe greateſt fide of the 
Square therein, I write down the Symm, as followeth, 
and make the quotient, and let the. pricks under every 
other figure, as youſee; and ſeeing there is z pricks, it 
eelleth, that there muſt be z figures in the quotient, then 
beginning at the figures over the left hand pricke, [rake 
che greateſt ſquare in 52, and I finde it 
7, for 7 times 7 make 49; therefore 3 
writedown 7 inthe quotient, and Sub- 523563 (7 
ſtrat 49from 5 2, ſo reſteth 2, there=  * © * 
fore Cancell the 5 2, and write 3 over 
the 2, as you ſee; then double the quotient 7, it ma- 
keth 14, fr a new Diviſor, which write down, the firſt 
figure thereot, under the figure between the two next 
aw nawely 4 under $,and the other 

gure of the Diviſor one place far- 3 | 
ther to the left hand, under the 3, as © 5 3.5 $3 (7 
you ſee, then take the Diviſor 1 as 14 
many times as you can, from the fi- 


F 2 gure 
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gure 3 over head,(o as that after the Divifion be made; 
there may be the ſquare of the laſt higure of the quoti- 

ent, taken from the figures overthe next prick, as I can 
take 1 but 2 times from: 2, therefore | write > in the 

quotient, and Cancal the Diviſor 1, ſaying, 2 times 1 
is 2, from 3 ; fo reſteth 1: I Cancell the figure 3 alſo, 
and write 1 overhead, as you-ce : then 
2 times 4is 8, from 8 over head reſtecrh 2 
nothing ; therefore I CanceHkt the iſe-' ,' 3 © 
cond figure of the Diviſor;/4 and 8, 5$#$5 63 (72 
and write a Cipher over 8, as you ſee; 24 
then the next place being-a prick , I 
muſt ſquare the laſt figure found, ſay- 
ing, 2 times 2 make 4, from-5 ; the © 
figure over the' prick reſteth x, as'you'* © 30! 
ſee; therefore I Cancell the 5 , and 93® 963 (72 
write 1 over it, as you (ce, and here is X #4 
a fraRion of 101. 

' Then for a new Diviſpr, Double the quotient 72,. 
and it makes 144, which is a new Diviſor , the firſt fi- 
gure thereof write under the figure 
berween-the next pricks ,. as the firſt 1 
genome 6, in the ſumm , andrhe other Zz ©! 

gures towards the left. hand; inthe 523 $62 (727: 
order as you. ſee + then, how many x4 4 
times 1 in 10 over head, and I.ſce I x 4 
cannot take 8 times, for tharthere will 
notbe left to-take out the other figures from, nor for the 
ſquare of the laſt figure, which if, it were 8, would be 
64 from the figure over the p,icke, therefore Trake bur 
2, for by a light examination I fee that will doe, there- 
fore 1 write . be 7 in the-quotient, and procced ro tte 

| Diviſion. 


Diviſion, thus, 7 times 1 is 7, from 10 
Over head remaineth 3, whichI write 
down, and Cancell the 20, as you ce; 
then 7 times 4 is 28, from z1over head, 
ſo remaineth 3 , which I alſo write 
down, and Cancell the ; r:; then again, 
7 times 4, the other eof the Di- 
viſor. is alſo 2$, which raken from 
36 over head, reſteth 8, which I wiite 
down over 6,. and ſo Cancell the 36, 
_ then the Suwm ftandeth as you 
cc. 

Then laſtly , fquare the laſt figure 
, of the quotient, 7 times 7 make 49, 
taken from $3, the figures over the 
prick, reſteth 34, as a fragion, and the 
Summ is finiſhed : But in regard here 
is a fraction, by that it. rells you, thar 
the Summ given was no ſquare num- 
ber z and the greateſt. ſquare therein is 
727, the proofe is by Multiplication 
adding in the fraftion thus, 727 Mul- 


tiplie&by 727, make 5285 29, then adding in the fra- 
ion. of 34 , maketh ir 528563 , the juſt Summ gj- 


Von. 


But ſome may Objca, and ſay,That this is a very tedi- 
ous way of Work, and will take up a great deale of. 
time ; It istrue, it is more labour then demonſtration , 
but the truth of it might very well plead tor patience to- 
Work.it, but it is not neceſſary you performe all the 
a'ts by it, that js, in every particular : as the exa& 
nging of the Waal at every Timber, but it may ſuffice - 
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X} 

Fol 

$28 562(727 
2 X 4 

133 


ZzoX 
$28562(727 


zars 
5a$8562 (727 
14 4 
2333 
53@x$(4 
$28563 (727 
x# 4 


X 4 


x + 


TH 


at: 
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at every third or fourth Timber, to finde the hangj 
of the Waals, onely the Rifings alow, afoarc and 
I would work to eyery Timber there. 

But to maks it more bricfe, here followerh-a Ta- 
ble that the numbers are therein'conttived to the ſame 
purpoſe, to ayoide the tedious ExtraCtion of the Roo, 
and onely. uſe Addition and Subſtration, onely being 
but a yery little difference between the linding the R- 
ſings by this Table, and bythe Draught, for inthis kinde 
of «< Arithmeticall Work, it mattereth not, whether'or 
no there be any Draught drawn at all, of no, if the buil- 
der onely note in his Book the length by the Keele, and 
the breadth at the Beame, the Racke of the Stem, 
Racke of the Poſt, depth of the Water, to Sayle in 
depth of the Hould, height of the Waals abaft, atoare, 
at the Midſhips , andall the remarkable things to be 
noted, he may be able to Build a Veſſell, and riever 
draw a Draught at all , and yet affirm his Worke to be 
abſolutely true , according to Art, and a great deale 
more exa&then by Draxght : I ſhall in few words ſhew 
youthe uſe of the Table, and ſo conclude. 


2 
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CHAP. IX 


A Deſcription of the Table - of 
Squares. 


© ſave the PraQtitioner a labour of 
of Roos, for here they are ready done to ns 
handof purpoſe, and all the uſe of Arithmetic 
ore ROY SubſtraQtion, as Example in the Figure 
| an the $ to be 203 inches, 
wit he and ore, which is, Lſay, alwayes one 
of Look c, made of the fide DI, then know- 
eI, 132 inches, which is the diſtance 
pe gt larnug int, of which the Riſing is ſoughtatz feck in 
phe Tables, under the Title of inches, at. headof the 
Tables;for 132, you will finde it in the ſecond Page,and 
the twelfth line ; and zight agaiaſt it, in the fame line , 
under the next Title of Squares, , you have 17424, the 
ſquare made of 132, which Subſtract from the. 
made of 203, which is 41209, which is found in. 
ſecond Page of the Tables, and the third. line: Now 
the other number 17424, Subſtrated from 41209, ſo 
reſteth 23775 ; ſeek REpaaer neareſt toitin the Ta» 
ble, under the Title of Squares, which you will finde 
$n-the ſecond Page, 34 line, Soyrogt ri grocogrng 
number, for in of 237755 
title by 59, and rhe Root anſwering oynks TDi. 
, under the Title of jncher. towards the left 


hand, 
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harfd, which is 154; now if you take thenext ſquare 
lower to the left hand 35 line, it is 24025 , 250 too 
much , ſo you may fee it is nearer to the 3ath 
line, pecans there it was too little but by 59, ſo that 
you may {ce ifwill be 4 of an inch lefs then the number 
of inches, bclonging to the 35th Jine, and abour £ 
of an inch more then the numbers in the 34th lines 
ſothat you ſee itis anſwered, the third ide'Do is 154, 
and 5 of an inch, which Subſtrated from the whole 
Sweep 203, leaveth 48 2 inches for the Riſing, ſa you 
have no need of extration of the Rootes by theſe Ta- 
bles,fris already done to your handzthe Columne thatis 
between the inches and the ſquares, and written feet in- 
. ches in the head, isto ſhew you; kow may fer, arid 
inches of the footany number of inches is; as here, the 
number 203 inches ſought, and found in the Tables, in 
the ſecond page.and third line, juſt againſt it, in the ſame 
line, between that and the ſquares, 15 16---11, ſhewing 
that ir is 16 teet and 11 inches; or if the ſquare were 
given,as 41209, tound at the ſecond age iribibied line, 
next toward the left hand, you have 16 foor, 11 inches; 
and if you ſeek tor it in inches, in the third Columne 
t the left hand, and the fame line, you have 203 
inches : Thus is itvery ready to reduce inches into foot 
meaſure, or feer into inches, 


Another Example. 


Iathe ſame figure, to finde the Riſing ac the point F, 
the ſweep being 203 inches, as before is ſaid, is alwayes 
one ſide, throughout the whole Work of the ſame Ri- 
Gng line is 41209) 45 is found in the fecond page, the 


The Compleat Ship-wright, 4t 
third line, the other fide from the point A to F, is 9 foot, 
or 108 inches, whoſe ſquare is 11664, found 
inthe firſt page, andthe 28th line; now ſub- | 
ſtraQ the ſquare made of the fide AF, 11664, en 
from the ſquare of the fide D E, forcmAin- = 
eth 29545 29545 
Seck 1in the Table of ſquargs for that number, and I 
finde in the {econd page, and 1>kae, and the fixth Co- 
lumne, 295 84, the nearcſ nimber to ir, yerit is a little 
tco much near the of inch; and toward the lett 
hand in the ſame line), the next Column under the 
title feet inch, you finde 14; 4 (ignifying that to be 14 
foot, 4 inches: - and in one Columne more to the left 
hand,and the ſame line, you ſee under the Title of inches 
172 over the head you tituled /ncbes, which 
muſt be ſubrated from 203 inch, ſfore- 203 
maineth 3 inches for the —_— E,which 172 
is 2 foot, 7. inches, as in the firſt page of the 
Table, and the 31 line. _ 
Theſe few Examples I think may be ſufficient to ſhew 
the uſe of the following Tables of ſquares, the benefit 
whereof may be very great, for ſuch as ſhall make uſe 
of the ſame : If any defire the finding of the Fractions 
of theſe ſquares, when he findeth not his juſt figures in 
the ſquares,let him do thus, ſubſtra@the Figures under 
his number, from the Figures above his number, which 
ſhall be the denominator, then theſe Figures given, ſub- 
ſtraced, from which the next ſquares leſs, ſhall be the 
den po—_ to that Fraftion. . a 
or le, In the foregoing , after ſuhſtra- 
ion, ſhould havebeen 29553 z neat agreeing in 
the Tables, is 29584, the next lefler ſquare number in 
the Table is 29241, which ' more a great deale too i 
tle 
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tle, then the other is too great; then ſubſtra& 
th-lefler (qua: number 29241, from 295%, 29594 
and ſo reſtcah 343, which muſt be the deno- 29241 
minator, then grain ſubſtra& the rrue number —— 
given, 29553, thenext leſſer ſquare number 343 
in the Table is 29241, which muſt be ſub- 

ſtraccd, I ſay, from the true number given, 29553, and 
ſo reſteth after ſubſtraſtion 312, which isthc Ny 125 
tor to the Fraction , and muſt be thus written, _ {o 
then the number belonging to 29584, is 171 inches, 
and \,* parts of an inch , which bcirg abruviared , 
is ſomcching more then 4 of one inch, and not fult 
xz of one inch, 

'Thus he that pleafeth way finde the rifing of any 
Timber, or narrowing of any place by theſe Tables and 
the hc bp of Subftraction, « xaRlly to.a 'y Circle wharſoe- 
yer, but it ray ſuffice, that a Man, going to his Tabfles, 
may ſec which {quate his figures haye greateſt affinity 
with, and may e{lumate the dit rencenear cnough, with- 
out ſceking for the tt»@ton, which wilt be cafily known 
by much pra&t:fc hercin. 
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Exe followeth @ Table of Square Roots, reads Ex- 
treGed, fiom one Inch to 1300 Inches, ubich 44 10 108 
feot. and 4 Inches, and it is, thus crontrtved, That from ous 
Ich, ts $40 Incl es, all the Inche4 art 1eductd into Feet and 
Inches, for the eaſe and beip of Workmen , who alway take 
their Meafures.by Feet aud Inches; but from thence to the 
exd of the 1 able you have the Inches onely, and the Squares 
thereof againſt them #1 the Titles over every Page do met 
ppear, 
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3 
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1651 
1764 
1849 


CA Table of Square Roots: 


Tl 
82 
$3 | 


1936 | #4 
2025 85 
2115| $6 
2209 87 
2304 | 88 


3721 


3844} 102 
3964! 103 


| 


4295 
4225 
4356 
4439 
46:4 
4761 
4900 
5041 
5184 
5329 
5476 
5625 
5776 
5929 


46084 


6241 


| $6400 


| 


rol 


r04 
105 
105 
197 
108 
109 
11s 
in 
114 
'S& 
14 
iit7 
116 
117 
118 
2319 
126 | 


Squares 
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14641 161 
14984 | 


I5229 


4] 25376 


15625 
15876 
16029 
16384 
16641 
16900 
17161 


17424 | 
17689 | 


I7956 
18225 
18496 
18769 
190944 
19321 
19600 
19881 
20164 
20449 
20736 
21025 
22416 
2160g 
21904 
222 01 
22500 
7 | 22801 
8] 23104 


9| 23499 
10] 23716 


24025 


00] 24336 


24649 


2 | 24964 
13 3] 25381 
13 4] 25600 


Squares 


25921 


13 6] 26244 
13 71 26569 
26956 |204 
27225| 205 
1310| 27556 | 296 
27889 | 207 
1400] 28224 


28561 
28900 
29241 
29584 
29929 
30276 
30625 
31076 
31329 
31684 
32041 
32400 
32761 


Tach | Inches 
20T|[16 9 


202 | 16 
203116 
17 
7 
7 
17 
208 17 
209 | 17 
210/17 
21117 
212 [17 
2134 17 
214| 17 
215] 17 
216118 
217|18 
218] 18 
219] 18 
220118 
221118 


33124[222118 
33489 | 223118 
33856| 224|18 
34025 | 225 |18 
34596 |226|18 


$4969 | 227 | 18 

35 344| 228} 19 © 
357a21| 229] 19 1 
36100| 230119 2 
364v1|221|19 3 
36564 | 232|19 4 
372491233119 5 
37636| 234|19 6 
38025 | 23519 7 
38416| 236119 ÞY 
;z8809|237]| 19 9 
39204 | 238] 19 10 
39601 |239| 19 11 
40000 | 240|[30 © 


Page, 2» 
Squares 
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40401 
40844 
41209 
41616 
42025 
42436 
43549 
43264 
43681 
44100 
44521 
44944 
45369 
45796 
46224 
46656 
47089 
47524 
47961 
434co0 
48841 
49284 
49729 
50176 
cO625 


- 51076 


F529 
51984 
52441 
52900 
5336r 
53824 
54289 
54556 
55225 
55696 
56069 
56644 
$7121 
$7600 


Page T 


Inch. ' 


241 
242 
243 
244 
245 
246 
hy 
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250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
26} 
264 
265 
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267 
268 
269 
270 
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20 
| 20 
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F8OSI 
538554 
59049 
$9536 
600425 
60516 
61009 


61504| 


66049 


Inch 


281 
282 
283 


297 


66564 | 298 
67081 | 299 
67600 | 200 
681217 301 
686 44 | 39? 
69169 | 393 
69596 | 304 
70425 --<- 


7275613 
71289 
71824 
72361 
72900 
73447 | 
73984 
74529 
759276 


75575 


307 | 


398 
309 
3106 
311 
312 
313 
314 
315 


36176 316 
76729| 317 
77284 3rs8 
778#41 | 319 
784901 320 


Feet 
Inches 


233 — Th 
23 6 
IS. 
23 8 
23 9 
23 10 
23 11 
24 © 
24 
24 


24 
24 
24 
24 
24 
24 
24 
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Squires tack. 


78961 
79524 
8-089 


$0656 |® 


81225 
$1796 
82369 
$2944 
$3521 
84100 
846$1 
85264 
85849 
86436 
87025 
87616 
88209 
88804 
89401 
$00g0 
90601 
91204 
91309 
92416 
93015 
__— 
94? 41 
94864 
95481 
96100 
967 11 
97 344 
97969 
98596 
99225 
99856 
100489 
fort 14 
101761 
1024T0 


321 
322 
333 
324 
325 


6 | 108900 
7 | 1Og561 
8, 110224 
9 ' 110889 
to|11iis;6 
112225 
112896 
113569 
1143244 
114921 
I 15600 
116281 
6| 116964 
7117349 
$ | 118336 
9 | 119035 
0; 119716 
11 | 120409 
©| 121104 
rt | 12z$01 
2 | 122505 
31123206 
4 | 123909 
5 | 124604 
G6 | 125311 
7 | 126025 
8; 126736 
9| 127449 
29 10| 128164 


29 11| 125881 
30 61139600 


A Table of Square Roots, Page, 4: 
Fact | Feet 
Inch, | Inches |} Squares | Inch | Inches, | Squrres (Inch. Inch | Tquayer 


— I —— —  __ _ =A ke <= 


361] 39 1130321 |4o0t([33 F| 10080t|q4t|z6 g|igaatr 
362139 2|131044|492| 33 6[101604|442|36 10 195364 
363139 311317791493] 3; 711624c91443136 11196249 


364| 39 4|132496 494133 $1163216| 444| 17 01,7136 ( 
365|39 5\1332251495133 911649251 445|37 I | 199025 
366|39 6|133955 495133 10|164336|445|37 | 198916 
367139 71134589|497| 33 11| 165649 |447|37 3| 199809 
368139 811z-4:414%} 34 01166454) 448137 41200744 
369| 30 9 | 1351511409 | 34 r | 167281 449137 $F| 2601601 
379,39 10| 135900 [419] 34 21651001 450\37 6; 202509 
37113% 11|137540 [411 | 34 3|168921|}451|37 7 203401 
372|31 [135384 [412 '4 41|1697441452|37 8! 204304 
373131 1139129413134 51705691453, 37 9! 205+ 90 
37413" 2|1398756|414] 34 6|171396 454137 10| 206116 
375|3* 3'140625|415} 34 7173325} 455] 37 11 | 2070: 5 
37614" 4 141676!4'6|34 $8|173056|456]38 ©| 207936 
377137 5|142129|4'7 T4 9 173889 | 457 38 t | 208849 
3783" 6 141984 ,4'8) 34 10 1747241458138 21 209564 
379 3* 71436411419] 34 11 1755611459] 38 3| 210681 
gz'o 3! $,144400]4:0|, 35 ©, 176400 460 | 33 4]2116c0 
38t (3% 9g|145161[421|35 11772411461] 38 x5 artgar 
38231 r0[145924 (43> (35 2[175<841462138. 61213444 
38343" 11] x46689|433 35 31178959 463|38 71|a1436g 
384|37 01147456|424 35 4'179770( 454138 8| 215296 
385 |3* 1145225 425|( 35 5 180625 | 465 '38 9g} 216215 
386132 '2| 1490051426135 61181476466, 38 10'217t56 
387 132 3, 1497691427, 35 7|182329:467,38 111218089 
388132? 4\150544'4:i8{35 $ | 183184 | 468 39 ©] 219024 
389}32 5 ,15r321,429)35 9. 154041|469| 39 1| 219961 
399132 6| 152210 430{35 10|1849001470|39 222090 
391 +32 7; 15:8i1 4'nf 35 xn 185761 47t{ 3g 3| 221841 
392|32 8|153664' 412536 ©[186624 [47239 ,,q1|222784 
393132 91154442, 433436 1|187799 [473139 5)223729 
304|32 10 155236 434136 2 138156 [474439 61224676 
395132 x1 156025 [435136 3(1308:;5 475039 7 | 325625 
395,33 © 156816] 436 36 .4 '9-0951 476 39 Bj 2265-6 
397,33 2|157605{ 437136 51190960[477.,39 ,9| 227429 
: 35 32j158104}43381]}36 & 191044 |478,39 10| 228484 
393 33 3|[1592011439136 7192721, 479139 11 | 229141 
4-0, i} 411500001440136 Bl1g3c00|480 40 v1 2304.0 


Page 5. 
| Feet 
FAD 


Inch 
4-1, 40 
452 490 
483 149 
454149 
4535 | 4© 
485 | 4© 
487 | 40 
448 | 40 
439. 40 
490 40 
491. 49 
4732 | 41 
493 {41 
494 '41 
49F | 41 
495 , 41 
497 | 41 
43, 41 
499 | 41 
500 | 41 


510| 43 


gil 43 
516 [4 


$173 42 


F14 | 43 
$5 [42 
$16 | 43 
$171 43 
$331 43 
$19\ 43 
929| 43 


231361 


HS = 


1 
4 23426; 
F ,225J22F 
my ety ut 
7 | 23769 
$| 238144 
9' 22y12:1 
10 | 249100 
[1 | 2g0981 
© 


p 2440350 | 
3) 245025, 
4 245010 
$ | 246503ZJ 
6 
7 | 24900! 
$ | 450000 
9 251001 
ro | 251004 
- 
O 


2 
—_ 


232324 
233289 


2420 4| 332 
244043, 533 


| 247904 535 


253009 | 543 | 
254916 | 544 
1] 2355025 | 545 
2560376 | $47 | 4 


dy bon UTP 


Squrr's | eb | 1s inches T quay Þ 


Inch 
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$21 
$22 
[52314 
524 4 
$25 | 43 
$26 | 43 
527 | 43 
| $281.44 
539! 44 
530 44 
$31] 44 
44 
44 
++ 
44 
44 
44 
44 
44 


i 


| $34 
35 
'5.6 
$37 


|? 9 


547 


547 4 


4} 158064 | 548 45 
5 | 26g08t | 5459 45 


+ ww wu » © -. bs cw © 


, 260190 
2611341 $$1 io 
262144 | $52 _ 
263169 
2641 96 | 
265225 [555 46 
266256| 5561 46 
267289} 5571 46 
268324| 5381] 46 
26936r | 5591 46 
270499 | 360 1 46 


$52 '45 


[553 ,46 
$54 45 


5 561 


6 


271441 
272448 | 562 
17 35 2944 $63 
| 27457 | 564} 
275625; 565 | 
276676 566 ; 
27779 | 567 
278784 | 568 
280741 | 569! 
2180900 | 579! 
281961} FJ7l' 
| 15424 | 572) 
257909, '$73 
285356! 574, 
286225 575 
287296 | 576 
2833091577 
10 | 290444 578 
it| 290921 | 579 
® | 293600} 
1 | 292682; 581 
2| 293764 | 582 
294849 | 553! 

A bene ae. 534 
- 2757025 | $35 
6 | 298016 $86 | 
7 299209 | 557 
3c07304 | 588 
tet 539g 
10] 302500 | 5909 | 
$0360rt | 591 

© | 304704 1, $92 
1] 305809 | 593 


7 
8 


10 
11 


© 


&X wJ okugs nnd Bos 


\S 


49 
2| 306916 564/49 


3 | 309015 | 595 


35a} 


45 
46 
[46 1 
47 
47 
(47 
47 
47 
47 
47 
47 
47 
47 
47 


4% 
48 
45 
48 
48 


IJ" 


148 
48 
(48. 
| 48 
49 
49 
49 
49 
49 


49 


4] 3092361 590, 49 
5| 340249] 197 | 49 
6\ 311364] 598, 49 
7 | 31 2451 | 592 49 
$| 3136c0| 600 50 


47 81 


47 


FAR 
I Inebes 


Sqn 
 9| 314721 


10, 315844 


tr | 716969 
© 31$c9g6 
1) 319225 
2 | 320356 
3 321489 
4 | 321624 
5 | 323761 
6 | 324900 
7 | 33© 04k 
8. 327154 
.9| 325329 
10] 330276 
330625 
0! 331776 
I 332929 
2| 384048 
3. 33524k 
- t 36400 

5 |$37500 

6 1358724 
7 | 2c00%g 
8(341056 
3422355 
343396 
344669 
345744 
I | 346931 
2 i481co 
3 [349381 
4] 350454 
51351649 
6| 352636 
71353925 
8] :54216 
91] 355409 
10 | 3560 ©4 
1 |358801 
0136<cas 
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Fret 
Feet tacb| Inches 
Squers | Inch | Inches 
rack Fa. | Squares iech. —— 410881 = L. 
— &qt]5 6416 zi 
601 fo 1| 36rzo1 p 6 1412164 [os no 
$2159 3] 362404 643 [53 7 [41344 My 57 © 
604]59 4 I 645|53 9 686157 2 
60; yo 'Y 4 236 | 646| 53 1014 8609 687| 57 3 
£26159 6 368449 [647 |53 11/41 688|57 4 
607159 7136844 $|54 0/ 429904 7 57 5 
69664 | 64 1201 | 68g 
00g 50 B81l36g 6 x | 42 6 
5 o881 | 049] 54 22500 690 57 
60g | 9 [370881 650|54 2 wy 801 | 6g1 37 7 
Glo150 to. 37 --#% | M4 pcm 7 57 8 
| 373321 25104 109 
6trj50 nth 652,54 414 693157 9 
74544105 26403 | 693 
G1215t ©]3 69| 653154 514 16|694| 57 10 
erp]gt 11375769 RT ITIDS. bs 
G14|5t 2 —_ 655 54 ome 69658 0 
erg |5t 3137 j- 656]54 8143933 697]58 2) 
I 4'37945 431449 2 2 
61615 80689 | 657154 9 9'%98|5 
copy gn "$19 a | 4 ory red *99|58 3 
618] 51 6381924 659 | 54 1114341 $ 4 
38316r|659]|5 435600|760| 5 
mt Lon \ þ erm 661 [25 21436931 [701158 5 
630 FI bows 661 FF g 438244 701 58 6 
Cj: 19]38684|662|55 2 29569 |703|58 7 
622| Fr 1© oo 663]55 314 704158 8 
623 F1 389376 664 F5 442225 Tos 5 
624} 52 © g0625 | 665] 55 5 35561706158 10 
625152 1 291876 666155 al $444 $4 fe 58 2 
626 53 S 393129 667 F5 [4 446224 708 $9 : 
6.8|52 4 —_ 609155 9 — Tiol59g 3 
cd Lin] bead bang f 11 legorgr [722159 3 
ted hadihd beyooy yay þ 51544] 713159 4 
| 31399414 r [452829|7 5s 
£3219" gl 400489 [673 [56 2 | 454276 |714|5g 6 
633 _w_Þ 4019456 | 674 - 3 [455625 |715 f9 4 
034 £ It vITE oy $6 4| 456976 ho - 9 
35 0 | 40449 56 $5 458229 ; _ 
636153 769 | 677 84|718| 59 
637153 11405 678]36 6 oo 719]59 M1 
633|53 ® 2a So 679 | 56 7 [461091 7aoico © 
cop105 : 409600 | 6804 56 
49:5 


504100 
FOFF21 
506 944 
5c $669 
509796 
FI1225 
51 2656 


514989 


515824 


516961 


$18400 
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LA Table of Square Roots, 


49 
| | Feet Feet 
Squares Inch Inch $quares lach Inches | Squares 
F198411[761;63 5} 579127 |801 166 g| 641601 
5231284 763|63 6 | 580644 | $802 | 665 10| 649204 
5223729 763163 7 5821694 803 166 11 644809 
524176 |764|6; $| 583696| 804| 67 0| 646416 
g25625| 765163 9] 585225 | 80g| 67 x | 648025 
526976 | 766| 63 To | 586756 | 806| 67 2 | 649836 
528539 | 767 63 111 588289| 80767 3!651249 
529984 \ 768] 64 nf bar, 808167 41| 652864 
$21421|769164 1|5grz6r}80g|67 5654481 
22900 |770 [64 2 592900 | 810 67 6| 656109 
524361|771|64 3) 594441 [511/67 7[657721 
535844 | 772164 4]595984|812|67 8 659344 
537289773 04 5] 597529 $13;67 g| 660g6g 
| 538656 774 64 599976 814|67 10| 662596 
540225 [775 64 7|600625| 85, 67 11 | 664225 
541696 | 776 64 $]602176| 816 | 68 o| 665856 
543169 |777 64 9. 6047329|817(68 11667429 
$44544 | 778| 64 19! 606284 818[68 21|669124 
546031 7791 64 it | 607841 $19] 68 31671771 
$47600 | 780|65 ©| 608400| 820| 68 4|6724% 
54908 | 781, 65 11] 609961 $21 | 68 5 | 674041 
| $50564 | 782] 65 2[611524 $22|68 6|675684 
552049 | 783|95 3|61309g} 823] 68 7|677329 
$53436|784|65 4]614656| 824|68 $8| 678976 
555025 785 |95 5 | 616225 825 |68- 9| 680625 
556516|786{65 6 617796 826 168 101682276 
| 558009 787 | 65 71619369 827 68 tx | 684129 
559594 |788|65 B 620944 [828]|69g 0685584 
561001 789 | 65 9| 622521 $29 69 t [688241 
562500 |790 | 65 10 624100 | 830|69 2 | 688900 
5649201 1791 | 65 11} 6256811831,69 3 689661 
$65504| 793 66 © 627964 $32|6g 4] 692224 
567009 | 793 |66 1|628849|533|69 5 |69358g 
5$68516{794}66 21[630466| 834 [6g 6; 695556 
570025 \795|66 31632125 [835 |69 7 | 697325 
$71536|[796]66 4|633616|836[6g 1 
573249 [797 [66 5|635209|837|69 9 
$74564|798|66 6|637404| 838| 6g 10 
57608t [799 [66 7163840r|B39|6g 11 
UL 


I 

53 
$54 
855 | 


856, 732736 
B57 | 734449 
8,8\ 736164. 


| Squeres | 


Inch 


707281 
Tong 


TT 
= 


710649 | 883 


Squares 
777161 


Filet 
779589 


711336] £84] 781456 


714025 | 885 | 783225 


715716; 
717309 
719004 | 
7a05oT| 
722500 
714201 | 
725904 
727609 
729316 
Ti1025 


$86 [784996 4 926 
887 | 786769 | 927 
| 788544 
| 7993 21 


888 
88g 
890 


792100 


891 ' 793081 


892 | 


$93 
894 
895 
896 
897 


898 | 805904 | 938 


795664 
797449 
799236 
8ol 025 
$502816 
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$quares 

$47 241 
850054 


my 


921 
' 923 


| 923 | 851929 


914 |$53745| 
328 857472] 


857476 


9028 
929 
$30 
931 
932 
933 
934 | 572356 
935 | 874225 
936 | 876096 


859, 737681 | 
&0 739600 | 


$61 741321 | 


899 | 
got 


804609 


$0$201 | 
$10000 
811801 


| 937 | 877369 
79844 


839329. 
861 


939 
940 
94 1 


862 | 743044 
863 | 744769] 903 


65 
$6565 


$64| 746396 904 


748225 
749956 


867 
868 
879 
8, 1 


75 368g 


| 902 


gas 
go6 
907 


753824 | 908 
75 5161 | 909 
7569060 |910 


758647 1901 


872 | 760384 
8731762129 
8741763776 
8751765635 


y__ 
877 
878 
879 


| 767376 
769129 
710884 
772641 


Vo | 774400 


913 
913 


914 ; 835369 
gr15 \837225 | 


916 
917 
918 
919 


1920 \ $45409 960 


| 813604 (942 


154501] 943 
817216 | 944 
819025 | 945 | 
8208361 946 
822649 | 947 
824464 | 948 
826281 | 949 


| 828100 950 


829921 
831741 
833569 


_—_ 


839056 
840789] 957 
842724 | 958 
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881721 
$8 3600 
885481 
886764 
889249 
881136 
893025 
894916 
896809 
898704 
900601 


902500 
904491 
906304 
908209 
910616 
912025 
913936 
915849 
917764 
9196$1 


eee re et Ms __ 


o 
Q 
» 
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923521 


ml 
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Square? 
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i 024004 
100600g 


Inch 


1001 
1002 
1003 
1004 
1005 
1006 
1007 
1c08 


1010025 


1oO1 TL FlIO2TZzILI 


1012 | 1024104 
1013 1026196 


Inches 


Logl 
L042 


1043 


1045 


1012036 | 1046 
1014049 | 1047 ; 1046209 
1016064 | 1048 | 1098304 
1009| cor 8081 | 1049 | 1100401 
ror0 | 10120100 ' 1050! gi0ziyo 
Io51} 1104601 


IO52 
1053 


101g I 28156 | (054 


loig ! 103J022zF, 


1055 


1016 !10; 2256, 10; 6 


ror7| 1934239 
1018; 1035324 
1019| 1038361, 


1O2I 
1022 
1023 
1024 
1025 
10236 
1027 
1028 
1029 
1030 
m—_— 
1032 
1033 


104*441 


1046529 


105167” 
1054729 
1056784 
105-841 
1060900 
tO060g61 
1065024 
1957089 
10714 | 1069156 
1035 | 1071225 
1035 | 1073296 
1037 | 1075 369 


1038 | 1077444 
do 1979 
1021600 | 1980 


197 a 


toq48576! 
1050635 | 


los7 | 1117249 
logs | 1119364 
lozg! itt '4* 9 
1029 ; ; 1040400 , Io60 | 112360» 
lo61 1125721 
1044484 | 1062 | 11278 44 


lo63 


1088016 | 1044 | 1089936 


| 


| FR ges 


Squares Inch. 
103268 | 1081 
to85764 | 1082 
108749 | 1033 
p_ 

los 
1085 

1057 
| 1088 
1089 
| C90 
1091 
1092 
1093 


I09202z5 
1094116 


1106704 
rt io8 80g 


10957 
1096 
197 
1028 
1099 
Tioo 
1101 
x 103 


1129969] 1107 


1113025 
t1i5r36 


tlo64 | 1132096 | 1104 


Io55 


| 1066 


1069 
1068 
lo6g 
1070 
1071 
1073 
1073 
[074 
1975 
1976 
1077 
1078 


1134225 | 1105 | 
11363581106 
11338489] 1107 
1140624] 110$, 
114276: 110g 
1144900 | 1110 
1147047 [21148 
1149154 | It12 
1151329 | LIT 
1153476 | 1114 
1155625 [ing 
11579761 1116 
Ii49929} Inn7 

1152074 { 111% 
11642411119 
1166400 1120 

H 2 


<A Table of SquareRogts? 
| $quare 


| 


| 


; $194649 , 3133 
1034 | 1196836 | 


' I 201216 


Inch. 


— 


Iizl 
1122 
it 23 
1124) 
It 25 
I126 
127 
128 


1168561 
1170724 
1172889 
1175050 
1177225 
1179296 
$2UngES | 
1183744 
i1185921 | Irzg 
1188100|T130 
Iigoz8l\ Tigi 
1192464 | F132 


It34 
135 
I1116 
Iti7 
138 
I139 


I199025 


1203409 
205604 , 
I 207 SOL 
1210000 | I140 
I212201: Ir41! 
1214404 1142 
1216609 1143 


1218816| 2144 
1231925 | 1495 ; 
1223396 | t146 
1225449 1147| 
1227664 | 1148 
1229881 | 1149 
1232100 Ix50| 
123432i| ring! 
1236544|{Ir52 
1238769| 1153 
1249969 | 3154 
1242625 ! 1155 
1245459} 1156 
1247689] 1157 
1249924 | 1158 
I252161|1159 
1254400 | 1160 


1345600 


1256ec40 
125 3384 © 
I 261029 
1263376 
I265625 
rt 67876 
12700219 
1272384 
1274641 
12769600 
1279161 
1281426 
1283689 
Iz285956 
i 288225 
1 287496 
1292769 
I 294994 
I297321 
1299640 
IT3o188 1 
1304164 
1306449 
1308736 
Il jriozs 
T313316 
t31550g 
1317904 
I132020CT 
1322500 
1324-01 
I3271c4 
13 29409 
1331716 
13: 4025 
1336336 
1338649 
1349964 
1343381 


1347y2t 
1350244 
1352599 
4] 1354390 
Ii65 [1357225 
I166|1358556 
1167 | 1361689 
I1168* 1364124 
I16g | 1366g21 
I170 | 1358g00 
Ii7T 
TH72 
173 
1174 
Il7s 
I176 
1177 
I178 
1179 
1180 
T1S1 
1182 
1183 
1184 
i185 
1186 
ar87 
1188 
i189 


1373 584 
1375929 
1378276 


1382979 
1383329 
1387284 
I 390041 
I392400 
1394761 
1397124 
1399489 
1401856 
1494225 
1496606 
1408904 
1411124 
1413711 
1190 | 1416100 
rig 11418481 
1192 | 1420864 
1193 [1423249 
1194 | 1425639 
1195 | 1428025 


| 


que | 


- 


1371249 


Inches 
1196 
1197 
1198 
1199 
1200 
| L201 
I202 
1203 
1 204 
1205 
1206 


1257 
1208 


1209 


I380625{1210 


I211 
I213 
I2173 
1214 
I2I5 
I216 
I2z17 


| 


1218 
21g 
1220 
1221 
I222 
1223 
1224 
1225 
1226 


Squtres | 


1442401 
1444804 
1447209 
1449616 
1452025 
1454436 
1456849 
1459264 
1461681 
1464100 
1466521 
1468944 
1471369 
147 3796 
1476225 
1478656 
1430989 
14% 3924 
1435961 
1488400 


1490841 | 


1493244 
1495729 
1498246 
ly00125 
1503076 


1227 | 1505529 
1228 | 1507984 
1229 
1230 


1510441 
I512900 


331 
1232 
1233 


——  ——_— 


1235 
1236 
1237 
1238 
1239 
I240 
I241 
242 
1243 
1244 
1245 
1246 


{ 12.48 
1249 
1250 
I251 
I252 
1253 
1254 
1255 
I256 
1257 
1258 
1259 
1260 
I261 
1262 
1263 
1264 
I265 


4247 | 


| 
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1515361 
I517824 


I52028g 11268, 
1234| 1522656 | 126g 


I525225 
1527696 
1530169 
1334244 
1535121 
15379600 
154001 


1542564; I177 


1545949 
1547536 
1550025 
1552516 
155 $009 
I 5549504 
x 560001 
1562500 
I565001 
1567504 
157 000g 
1572416 
1575025 
1577536 
I5 80049 
t582564 
I585081 
15 $7600 
IFgOl21 
I 592644 
1595169 
1597706 
1600225 


Inch. | Squares Inch. | 


, 


| 


I 260 
1267 


1270 
1271 
1272 


Page, 10, 


[ 


1273 
1274 


I275 
1276 


1278 
1379 
x 28O 
1281 
1282 


1283) 
1284 
i285 
1286 
1287 
1288 
1259 
x 290 
1291 
1292 
me, 
1294 
1295 
1296 
1297 
1298 


| 


| 


1299 
1300 


CHAP. 


_ Squayer 
1602 756 
1605289 
16078 24 
160936r 
1612900 
1615441 
Ict79%4 
1620529 
162 2076 
1625625 
1628176 
1530729 
1633464 
1635841 
16 38400 
I640g61 
1643524 
1645989 
1645656 
I651225 
1653796 
1656369 
1652944 
1661521 
1564100 
1666681 
1669264 
' 671849 
1474336 
I677025 
1679616 
1682209) 
1683804 
1687401 
1690000 


The Compleat Ship-wright, 


CHAP. XI, 

Shewing, how to Hang a Re ſing line 
by ſeverall Sweeps, to make it 
rounder aftward, then at the be- 
ginning, of the ſame. 


F any be deſirous to have a Riſing line rounder aft- 
ward then it is at the foar part of it, they muſt 
proceed thus z firſt Work by the Sweep that 

they would have firſt, and then begin again, and finde 
the other Sweep, that they would have the roundeſt ; 
An Example of this will make it more plain, as in the 
following Figure will appear. 

Let DE repreſent the length of a Rifing line EF, 
the height thereot 8 foot, on the after endthereof,; firſt 
I finde the Sweep that Sweepeth it, by Multiplying of 
20 foot the length, which is 240 inches : for if you 
look inthe Tables, under the Title of Feet-Inches, for 
20 feet, you will ſee in the next Columne, roward the 
left hand, 240, over head is written Inches, ſignifying, 
that in 20 feetis 240 inches ; and juſt againſt it, and in 
the ſame line, toward theright hand, under the Title of 
Squares, you will ſce written 57600, ſignifying , that 
the ſquare of 240 is 57600, theſe n——_— you will 


findeinthe ſecond Page of the Tables, and the laſt line, 
theleyenth, cighth, and ninth Columns. © = | 


This 


121104 
20726 


54 
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This ſquared number 576v0, made 
by the Multiplication of D E, 240 in , 
ches, muſt be divided bY the height of zo 
the Riſing line aſſigned EI, 8 foot, or 5 260 0{600 
96 inches, ſo remaineth in the quotient g #66 
- 600, to whick muſt be added the height 99 
of the Rifing, as is afore taught, and 
they make 696, which is the Diameter of the whole 
Circle : the half thereof is 348 inches, which is 29 
foot, as you may ſee by dividing itby 12, orcellc, if 
you turne to the Tables, and {eek under the litle of /#- 
ches for 348, you will ſce in the ſame line, toward the 
left hand, 29 fect, which you w.ll finde in the third 
Page, and the 28th line, the {eventh and cighth Co- 
lumn; then I Work by that Sweep to } of the length 
of the Riſing line, or - 2 feot of the ſame, at the point 
Cit is repreſcnted , at which point I ſeek the Riſing 
CB, I ſcek in the Table for the Square made of 144, 
and I finde it in the ſecond Page, 24 line, at the firſt 
Columnc ; and roward the right hand, under the Title 
of Squares, I finde 20736, which is the Square made 
of 144: then I ſeck for the Square made of the Sweep, 
or fide AB, 348 inches, and1 fir de it in the Tabies to 
be 121104, from this 121104 I Subſtra the other 


100368 Square, made of the fide D C, 144 being 20736, and 


there remaineth 1003<8, whoſe Root I finde in the 
Tables,in the third Page, and the 37th line,and the ſixth 
Columne, 10489, which is too much by neare 1231 ; 
but the other number afore it being much more too 
little, the number anſwering hereunto is 316 inches, 
and ncar 4, Subſtraacd from 348, the whole fide lea- 
veth 31 inches 4, or two foor 7 inches 3 for the = 
ung 


The Compleat Ship-wrighit. go. 
fing, at the point C: Nowto make a rounder $ 

afrward on, or at the other end of the line, as —_ 
to F, which runeth higher up, or Roundeth more, as 
from I to F: Here will be ſomething more of trou- 
ble to finde the Sweep that ſhall exactly touch the two 
points aſſigned,as from Bro F ;then to the former 
Sweep. Now the Demonſtration wil ſhew it to be thus ' 


G 
2? 
| a 
I v*. 
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bo S & 
| x\ \ 
| 2, of refer 
| WF oP” 
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--D or 244 michs C 20 /00te or 240 nches "oO 
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Let B and F be the two points to which the Swe 

is confined to touch; draw a ſtreight line from B os 
as you ſee, and {o you have a Right lined Triangle, made 
of the fides BH, thelcngth of the line tobe {wept by 
the ſecond Sweep, and the fide H F, the height of the 
ſame, together with the Subtending fide B F;, then a 
ſtreight line drawn from the middle of the fideB F, 
and perpendicular, or ſquare, ro the ſame line BF, and 
extended, till it rouch the fide D A, the place where 
it toucheth ſhall be the Centre of the ſame Sweep, as 
is the line GH, paſſing — the middle of the fide 
BF, at the point O,which to finde Arithmerically, pro- 
ceed thus; finde firſt che length of rhe fide BF, as be- 
fore is taught, of two lidesof a Right Angled Tri- 
angle given, to finde the third (ide, which will be found 
to be 134 + inches , the halfe whereof is 67 inches, t 
from B to O,then if a perpendicular be let fall trom O 
to the line B H, it will cut that Baſe line alſo in halves, 
as at the point P, being 48 inches: then again, finde the 
fide O Hand that will bein this Example, equall to the 
ſide B O, but in other caſes it may net ſofall out :. So 
then, thoſe two fides being known, as the fide O H, 67, 
* inches, .and the ſide P H, 48 inches, and the whole 
length of the fide K H, 240 inches,you may then Work 
by he Rule of Three, ſaying , if 48, the fe PH, give 
67 ; inch, for the fide O H, what will 240 give, for 
the ſide K H, as thus ; 


24 © 2 
67 x4# 
: ; : 46 #0 
It 43givec 67 ;,what will 2 40 : _ n 260 8 @(35 
4VL$I8 


16880 44 


= 


x, 
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Tf you Multiply the two firſt numbers together, and 
divide by the firſt number, you will beget in the quotient 
335, forthelengthot the whole ſide GH, 

I here negleRed the; inch in this Multiplication, for 
the +inch ſhould have been Multiplied into the 240, by 
adding to the Summ 16080, 120, the halfe of 240, and it 
maketh 16200, which divided by 48, maketh 3357 x inches 
for the whole fide G Hz Sothen, theſe rwo lides being 
found, find the fide G K, thus, as before is taught, lookin 
the Table of Squares for the Square made ofthe fide 337,and 
it will be 1135 69, from which Subſtrat the Square made 


as you way ſce, for that number ſought for in the Tables, 
and you find the neareſt number to it, tobe 56069, andthe 
roote of it tobe 237, forthe fide G K, to which muſt be 
added the Rifing of the point CB,or KD, which.is all 
one, and isas we found it before tobe, 31 4in- 2, , - 

ches, added to 237, maketh 268 z inches, or 22 | 
foot 4 inches ; ſhewing, that at 22 foot 4 in» -— 
ches, from the point D, rowords G, will be 
the point where the Centre of the Rounder Circle ought 
to ſtand : Then again, you have the fide GK, tound as 
before, t6 bc 237, and the fide K B 144, andif you work 
as is taught before, hut remember , that if the longeſt 
ſide be ſought for, as is naw. in the laſt fide ſoughtfor,G B 
being the longeſt fide, you muſt add the ſquares made of 
the other two ſides rogether, and the ſquare ef thoſe two 
Summs ſhall be the longeſt ſide GB, 277 inches, thatis 
23 feet, 1 inch, which is the length ot the ſecond Sweep : 
and fo have youthe length of the Sweep. The ſame order 
you! may obſerve to round your Sweep as often as you 

e 

n If any have knowledge of the Doctrine of Triangler, it 
may be found more readier, that I leave tothoſe that know 
the uſe thereof. [ Note 
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113569 
$760 
of 24, the other ſide, being 57600, there reſteth 55969, 77 
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Note alſo, that when you ſeek for any number in the 
Tabler, take heed that you minde the number of Figures you 
ſeek for, to agree in number with thoſe that direQerh you 
to ſeck for them. 

As for Example, In the other fi abovementioned , 
55969, they are in number 5, by their places, as you fee ; 
then repairing to the Table, Lfinde 559504, buttelling the 
Figures, I ſee that they are innumber 6, but ſhould be but 
5 : therefore this number, repreſentedinthe ſeventh Page; 
and the 2$thline, and third Columne, isnor the place I 
feek for, then I rurne rowardthe beginning of the Table , 
till I ſee that the Columnes of Squeres contain bury figures, 
and there ſeek the neareſt number agreeing to 55969, and 
inthe fecond Page, 37th line, laſt Column, 1 finde 56069, 
the neareſt agreeing to-1t, which is the place anſwering to 
the other direftory boures, | 

Note alſo, That the Example of finding the Sweep atore- 
going, is laid dawn by the ſmall Scale of the Drag, by 
which you may trie it for your berter dire&ions, 

And in that Table you may fee that any farther then 70- 
_ foor, being the end of the ſeventh Page, 1 have not menti- 

oned rhe Feer and Inches belonging to the number of Inches, 
but have left it out becauſe they are of little uſe any further, 
becauſe that will reach farr enough for the lenzth of any 
Riſing lime of any Ship whatever : If any be deſirous to 
convert any of the following numbers into inches, he may 
do itby Dividing by 12. 

Thus I think I have ſpoken enough ro the Ingenuous , 
concerning the ſingular uſe of the Tableszor of this way of 
Working by Segments o Circles. | 
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CHAP, XII. 
Concerning Meaſuring, ff Ships. 


Shall ſay ſomerhing, concerning it:; the Shipwrighes 

have to themſelves a cuſtome ot meaſuring at London, 

or on the River of Thames thus, they —_— 
lengthof the Keel ines the bredth ofthe Ship, at the broa- 
deſt place, taken from outſide to outſide, andthe produt 
of that by the half bredth, this ſecondproduct of the mul- 
tiplication they divide by 94 or ſometimes 100, and ac- 
<ording to that, diviſion, the quotient thereof, they are 
paid tor ſo many Tuns, as ſuppoſe in the former 
draught being in gh 60 foot and 20 foot broad, 
60, being mukiplyed by 20, the bredth, produce 1 200, 


% 


that 1200 beingagain multiplied by 10, the halt bredrh. 


60 
2 © 


produce 12000,if you divide by 1 00,you need donomore* *? 


thancut off the two laſt figures roward the right hand, - 


which ſball berhe an{werand rendreth the Ship ro be 120 ©2919? 


Tuns,burt if you divide the ſum 12000 by 94,you wil have 
1274 of a Tun very neer, but this cannot be the true a- 
bility of the ſhip to carry. or lift, becauſe two ſhips by this 
rule of cquall breadth and length (hall be of equall burthen, 
notwithſtanding the tulneſs or ſharpneſs of thoſe Veſlels, 
which may differ them very much,orthe one ſhip may have 
more timberthan the other in her building, & fo ſhallcarry 
leſs thanthe orher; But the true way of meaſuremuſt be by 
mcaſure ofthe body and bulk of the ſhip underwater , for 
if oneſhip be longer in the floor than another of the ſame 
bredth and length, (he ſhall = more in burthen than rhe 
2 other 
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other; as a Flemiſh ſhip (hall carry morerhan a French or 

Tralian Veſſell of the famelengrth and bredth, Therefore I 

ſay the meaſure of the mpvcng known by meaſuring her, 
as a piece of timber meaſured of rhe ſame form, 
to the draught of water aſſigned her, the weightof the ſame 
body of the ſame water that the (ſhip ſwimmeth in ſhall be 
the exa&-weight of the ſhip; and all things therein ; load- 
ing, rigging, vicuals-included therein : then if the ſhip be 
meaſured to her light mark asſhe will {wim at being lan- 
ched, the weight of ſo much water being taken or ſubſtrac. 
redfrom the weight of the water when ſhe is laden , the 
refidue ſhall be the weight that muſtload her, or her abili- 
ty of carrying, called her burden, by this means you may 
know the weight of the ſhiplight, and what ſhe will car- 
ry toevery foot of water a _ to her , which cannot be 
done by no general rules in Arithmetick becauſe of their 
great irregularity , according to the differing minds of 
Shipwrights ; you may if you pleaſe firſt- mcafure the 
content of the Keel and Poſt and Stem-rudder , all of it 
thatis without the Plank, and under the water line, 'and 
note itby itſelf, then meaſurethe body of the ſhip-in the 
Mid(hips, made by the ſquare made of the multiplying 
of the depth of the water line, and the bredth, then you 
may find; the content of the want by the circular part of 
the ihip underwater, being narrower downward, and 
ſubſtraQ this from the whole content of rhe ſquared body 
of the depth of the Water-line and bredth of the ſhip, 
and this ſhall be the ſolid content of that part of 
theſhip, I meanin ſolid foot meaſure of 1928 inches to 
the fout, then proceedto the fore part or the after part of 
the (hip,. and to 3 or.4 Timbers more, find the m-an 
bredth atthe narrowing aloft at the water-line , and alow 
atthe floor and.the mean depth, andmcaſure that- piece of 
the 
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the ſhip, as Ttold you ofthe middle part of the Ship, and 
ſo meaſure the whole Ship by pieces and add them toge- 

"ther, and ſo many feet as it maketh, fo many feer of water 
ſhall be the weight of the ſaid ſhip; and the reaſon may 
be conſidered thus; there isa ponderofity in warer, but 
there is a me in the _= onely to the heavieſt of 
things ; and there is a ponderofity in water it felf , burnor 
ſo much as in other things more ſolid as in Iron : Suppoſe a 
Gunor an Anchor of Iron, it finketh in the water, bur yer- 
it isnot ſo heavy inthe water as inthe ayre, by the weight 
of ſo much warer as ſhall make a body of the ſame water 
equal to the body of rhe Gun or Anchor in magnitude ; 
which weight ſubſtraced from the weight of the Iron bo-- 
dy weighed inthe ayre, and {o much muſt be the weight 

it in the water. 

Again, if a body belighter in weight; than water of the 
ame bigneſs, it hath an ability of lifting in the water, and 
can lift or carry ſo much as is thar difference, asa piece of 
cork or wood of firr-trees , being lighter rhan water, it 
ſwimmerh on the face of the water, and refuſcth to be de- 
preſſed without more weight added toit. 

Thus a ſhip being a concave body, is made capable of 
lifting accordingto the greatneſs or litrleneſs of this con- 
cavity, reſpeR being had to the greatneſs of the Timber 
put into it, or thenature of it,all whichmaketh aſhip ſwins : 
deeper or lighterin the water. 

I have proved by the Thames water, that freſh Waters 
lighter then ſalt water, fo then ſale water being heavier 
than freſh, cauicth- that a ſhip ſwimmeth. deeper in the 
freſh water than in ſalt, 

I ſhall notneed to ay any thing more concerning the 
meſauring, for it will be underſtood by thoſe that have ar. yy 
judgement - 
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Jadoment inthe meſuring oftriangles,the martrer itſelf be. 
Jud ut a nicity RS af-A :L ooly touched it to ſhew 
Loſe that are ſo curious minded, which way they may ac. 
Complilh their deſires ; I ſhall forbear ro. give examples, 
becauſc it will much increaſe my Treatiſe, and augment the 
Price, which might prove more prejudicial to youngmen 
than advantagious. 


—_— 


CH AP. XIII, 


Concerning the Mafts of Ships. 


Rom rhe length and bredrh is gained the Mainmaſts 
Þimanim all the other Mafts aswel as yards,is deri. 

ved from thence, and there is different proceedings 
in this caſe, accordingto the largenels of the Ships , thus 
the main Maſts of ſmall Shipsto be three times as long: as 
the Shipisin bredth z as a\hip of 20 foot broad,. by the 
ſame rule muſt have a Maſt of 6ofc ot long. 

Otaers for _ Ships, add rhe bredrh'to the length, 
andto that thehalf bredth , which ſome rhey 114 
divide by 5, andthe quotient is the number of 34 
ou, as a ſhip 114 foot long and 34 footin 17 

redth, as the bredth added to the length, and 7-65 
the half bredth added together, make 165, that 7X » 
divided by 5,yields 33,andſo many yardsis the 2# g(:3 
lengthto be of that Maſt, the fore-maſt muſtbe #5 s 
ayard(horter atthe head, thatisto ſay befides the height 
of the ſtep, which commonly in moſt ſhips the ſtep-of the 
forc-maſt ſtandeth higher from the botromof the (hip than 
the ſtep of the Main-maſt; the faremaſt muſt be ſhorter 
by that difference, and one yard more, or the bigneſs of 
the ſhip conſidered,q footſhorterat the head,or beſides the 
gifterence below, | 


The Top-maſts two thirds of the length of the lower 
Maſts. The 
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The Main-yardto bez and z; of the Main-maſt , as in” 
the Maſt aforementioned of 60foot long, two thirds of 
66 is 40,andthe ?, of 60is 5, added to 40 make 45, forthe 
length ofthe main yard. 

heforeyardto be 4 of the Main-Yard, as the Main- 

yard _ 45 foot, divide 45 by 7, ſo cometh 6 in the quo- 
tient, anda fraction remajning of 3 , ſignifying 3 , ſo that 
the 5 of 45 willbe 6and 4, you muſt take 6 timesſo much, 
ar 6 times 6 makes 36, andif you take 6 times , make 7, 
that is, two whole numbers, and+ remaining, which ad-- 
ded to 36, make 38, and 4 of afoot for-the- length of the 
fore-yard. " | od | 

The Top-ſail Yards muſt be half the lengrhot the lower 
Yards,the Mizne Yard uſualy ismade of equal length with 
the fore-yard, the Croſjack yard, of equal length with the 
Mairi top-failyard, andthe mizen Top-failyard to be halt 
the lengrh of the-Crohack yard. 

The mizen Maſt to be' of the length ot the Main-top 
maſt from the upper Decks, and ſo rauchlonger as is the 
height of rhe ſhip berween Deck, the Boltſpreete ro be of 
length equal ro the fore-maſt/from the upper Deck of rhe 
Fore-caſtlc upwards. 2 (13 | 

For the _— of theſe Maſts, toa yard in length, z of 
an inch, or elfe 3 of an inch-to the foot, and (9 of yards like- 
wiſe, only the Boleſpreevfomthing. bigger, would be the 
becter ifhe be made as bigiasthe fore-maſt. 

The Spritfail yardmlengrh 4- ob the Bol (preete, the 
Spritfail to-pfail yard as of the reſt;to be; the [priciail yard, . 
the mizen yard 'inbignefs, buty, . inchxo a yard: And di- 
reting my diſcourſe ro Young-men. that defire inſtrudti- 
ons, I will ayoidtreabling of them as aeer as I can with 
Arithmetick, therefore 1 will ſhew them the {weeping our 
of Maſt and Yards,for the filling uptheir Q tarters accot -- 


di” 22 
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ding to circles. Thus,makea half cirde equal.in diamiter to 
the bigneſs ofthe Maſt,in-the partners,orif it bea Topmaſt, 
equal to his bigneſsin the Cap ; as ſuppoſe for to make a 


Maſt 60 foot inJength, then by the former direQtions 4 of an 
inch for his bigneſs to a foor, rendreth himto be 15 inches 


Y Hy" 4 B 
x5 nchs : | 


thorow but foraMain-maſt itis alwaies better that they be 
made bigger, to everic 6inches ad of an inch more,ſothen 
this Maſt will be 16 $inches, I make a ſweep of 16: inches, 
as from Aro B, ſuppoſing the feer of the ſmall ſcale, ro be 
inches,draw, the Fo or Arch A CB, 15 inches from 
Ato B, thanat the Centre draw a line perpendicular to A 
B, as from D to C,divide the ndicular into four equal 
parts,withthe compaſles, & ſetoff 3 of them,onthe perpen- 
dicular from D toE,and through rhat point draw a line pa- 
rallel to A B, asis theline. F g, which ſhall be the bigneſſe 
of the Maſt atthe Hounds,then middle the ipace berween 

D & E as ath. and draw the line / &,which ſhall be the big- 
neſs of the Maſt at the middle, then two other lines drawn 
again through the middle berwcenD b8& another berween 

h E,ſhall be the bigneſs of theMaſ: in the quarters, ſo then 

take off from the ſweep, the bigneſs at each place from the 
midlelineDC3,to thearch,& in like maner middle the maſt 


| - from 
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from the Partners to the Hounds,and quarter it,and ſtrikea 
middle line fromend to end, and at cach place ſet off the 
thickneſs given you by your Sweep, for the length of the 
Heads ofthe Maſts, you may allow to every foot 1 inch 3 of 
an inch from the head to the uper part of the Creſtrees,the 
| of the_Treſtle trees to be z of the Ships breadth, and 
in depth halfe the thickneſs etthe Head, at the Hounds, 
and tor the thickneſs, halfe the thickneſs of the Head, at 
the veryendof the Head of the Maſt, for yards you may 
draw the Sweep of them to their bigneſs at the Slings , 
and. let the ends of them be bur one third of the bigneſs 
in the Slings,accordingly draw your ſweep,and fill him out 
inthe quarters, according rothe Circle, which I ſhall leave 
now. to your praRtice, hoping, what I have ſpoken ſhall be 
welitakenof the ignorant, who defire inſtruQions. 


—— _— — Dn — ———— 
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CHAP. XIV. 


(oncerning Rowing of Ships , when 
they are becalmtd. 


Have here mented a meanes of Rowing of a Ship, 

I by the heaving at the Capſtane, where will be many 
benefirs ; Firſt, of a greater purchaſe of ſtrength, 

for it is evident, that to Men at a Capſtane ſhall heave a 
Ship a Head, when 3o Men ſhall not Haall hera Head by 
hand, nay 5o ; neither ſhall they be ſo ſoon tired, for that 
Owers area great wearineiSto the Armes, befide a double 
motion of the body , as when the ſtroak is fetched, to 
way down the Ower, that the blade may be clivated out 
of the Water, where ir _ be kept fo, untill —_— 
oak 
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ſtroak be ferched, and then great ſtrength put to the Ower 
by the Armes, or elſe; heavy bodies, will not be moved : 
beſide, if you have never ſo many Owers as you can put, 
all fetch their ftroak at once, but when Rowed by 
hand, one is likely to fetch a ſtroak betors another, ſo thar 
much of the ſtrength 1s loſt by a diſagreement in the la- 
bour : But to proceed to the deſcription, of this inven- , 
tion. ut bz 2:2 
Ler the two lines, CD, and CD, repreſent the ſides 
of the Ship, 16 foor broad, as is the line C C,-16 foot 
long, by the Scale of the Dranght 4 and Ict the two long 
dd, and 4d, repreſent the two Birt- pins, withthe 
Crols-piece ef, kt rhe Black, between the two Bix-pios, 
repreſent a Roule, or Windleſs,with a Surdge in the mid- 
dle, as is the Surdge of a Crab, or ae; inthe two 
ends of this Roule let there be placed two Winches, as 
ou may {ce repreſented by Cranks, s and 4; Ict there 
made a hollow place in the Head of- the Bit-pins fos 
theſe ewo Winches toreſt in, that they may turne round 
in them, and bidein them : then ler there be two picces of 
Timber , equall in length, toi the ſpace'ot-the $hi == 
would have filled with Gm cataglaiad by the two black 
liſts, marked 46, and 56; thin ler there be fitted #wo 
{mall pieces, made of good Aſhe, or ſome good ſtrong 
Wood, of equall length as is the two black Liſts, »L, 
w L, faſtned into the pieces of the frame, as at rhe points 
L and L, b apoul, bur ſo, that they may play on that 
Boulgyawy the.other cnds muſt.bewith a Hoale made in 
the ends, put over the handles of the Cranks, at » 10d 2, 
the« io the ewo long pieces for the frame let the Oares be 
fixcd,as at the points 1,2,3,4,5, *,7,0f edthrfideof the Ship 
repreſcnting 7 Oares of a ſide, they may be taſtned in cuc 
Frame, by a Mortis mad- therein, and a Tenent onthe Oar, 
made to go ſlack, in that tie Oar may play,and haye libcr- 
ty 


4 os ir, to faf nin; anc the Oa ' 

- ing'ih/and out;andot) the ws 9 or fide of t 
asm CD ar ny mag ws d Thoule pins te 
Oare, as in'Boats that Row , ther-muſt you have a-Halſer” 
ſpliſcd together, in manner of a Viall, that muſt take/twg/ 

+ or three turnes about the Roule, in the Surdge, as you 
may imagine, at the middle of the Black Roule, or nog. * 
therein,” and paſs from thence ts the Capſtane, with rwo IF 

* or three turnes there alſo; then this Viall alſo, reeved 
thorough ſome other Blocks, as in mannet of Snachblock; - 
and theſe blocks placed between the anc and. the 
Roule; you may” y increaſe that purchaſe {o,, as that © 
it may heave very cafie, and with great ſtrength, ſo astqQ * 
be able to Row a Ship a Head ina ls ocietinn winde, 
two, threee or four leagues, a watch! or more, according 
as the Inginc - ſhall be berter or worſe fitted; for if, you 
marke in the Figure of the Work, and ſuppoſe the Y,iall 
Reeved, and by heaving of the C e, ſhall ryrne the 
Roule, as the Crankes goeth r , it ſhall carric with it 
about, and thenthe ſmall pieces ſhall! cauſe the frame. ,to 
————_—_ and again; to ferch a ſtroake with, the 
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